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ecology and environment, inc.

111 WEST JACKSON BLVD,, CHICAGO, ILLINOIS 80604, TEL. 312-663-9541%
intemational Specislists in the Environment

NARRATIVE SUMMARY
HIMCO DUMP
ELKHART, INDIANA

The Himco Dump site covers approximately 40 acres of former marsh
land. The site is located at County Road 10 and the Napanee
Extension in the Town of Elkhart, located in Elkhart County, Indiana.
The site operated between 1960 and 1976 under the ownership of

Mr. Charles Himes. A marshy area was excavated and general refuse,
medical and pharmaceutical wastes were landfilled in the resulting
hole. There is also a possibility that {ndustrial waste was buried
in the excavation. -

The total amount of hazardous waste landfilled at the site is

unknown. According to laboratory analysis of samples taken by

' Ecology and Environment FIT members during the site inspection of

{. July 30, 1984, groundwater is contaminated with cobalt, selenium,

- bery]l'ium,. ¢admium, copper, manganese, and other inorganic metals.

' The Rocky Mountain Analytical Laboratory performed the above analysis
which corroborated earlier residential well sample analysis which
showed high manganese levels. The site is located above a continuous -
portion of the local outwash aquifer system that is the sole source

“ _ of drinking water for the community. A conservative estimate of )
& 20,000 people may be affected by drinking water contaminated by the
s ) site. - ' .
g | _
- - In 1974, Mr. Himes was advised by the State Health Commissioner to
}_; drill deep wells for six local residences that were shown to have
- contaminated sha]lpw wells. '
"‘,- In 1975, Mr. Himes signéd a consent agreement (adopted by the Stream
- - Pollution Control Board) that resulted in the closing of the landfill
= in September 1976. Much of the landfill was covered by sand.
- Several leachate streams were visible during the site inspection of -

July 30, 1984 by the E 2 E FIT.

- i



In 1980, the USGS conducted a hydrogeologic study of the area and
this helped influence the installation by U.S. EPA of two interééptor
wells to divert contaminated groundwater away from the North Main
Street Well Field located approximately 1 1/2 miles south east of the
sfte. The interceptor wells have NPDES permits and'discharge into
nearby Christiana Creek. '
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Unlts: ug/l (pph)

Fleld . Upgradient Vells .
Annlytes Blank /19’ DJARLY

Aluminum . 12,500
Arsenic . 26

Rarium . 121
Moryllitum - .

Cadmium . .
Chromium . 370

Cobalt . .

Copper - n

Tron . 67,400 1,2
Lead . n
Manganese . 1,60 1
Mercury . 0.2t :
Nickel . 103 -
Selenlum - . 2.0
Tin ‘. .
Vanadfium . . .

Zline 1 - 164

« o Not datected at or above contract

UG = Upgradlent
DG = Downgradient
X/YY' = Uell/sampling depth in feet,
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DETECTED ORCANICS - 1904
Hiimco Dump’
Flkhavt, Indiana

Untts: ug/l (ppb)

Offszlte ) Sadiment
Fleld Uppradient Vells Dup Down Cradient Surface Water Unlts: ug/keg (ppd)
Compound plank - DAY’ [/JA NI ENY’ | FARLY Ni24¢ W24 BL24* 1/35° 1212 _ve, _bG_ UG, DG

Volatiles

Acetone 32 39 39 164 " 60 100 230 492 ¢ 66 C
Benzene S K 5K S 5K S K 5K 3 S K - $K 10 K
2-Rutanone 106 79

Chilorcethane : 13

Chlorofluoromathane 43 3 873 379 1R 2

Dichlorodifluoromethane " .61 %9 56 J 14 J

1,1-Dichloroethane 15

Trans 1,2~ .

Dichlorosthens
Dieathylother
1,A-Dioxane
Ethylhenzene _ .
2-llexanone ) . .
Hethyleans Chloride
Toluene ' S K
Trichloroethane
Carbon Digulfide

Semi-Volaciles

1,2,4-Trichlorobenzene 10 K™
1,4-Dichlorobenzens 1K
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Compound detected above Instrument detection limit but below contract required detection limit,

Compound ldentified by computer library senrch, concentration estimated, .
Associated lab blank contained detectable level, value reported has had blank level subtracted from tt,
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Units: nh/l {ppb)

Fleld
Blank

10 x*
10 K

Compound

Naphthalene

Di-H-Butylphthalate

Acenapthene

2,4-Dinltrotoluens

N-Nicrosodinpropylamine

Pyrene

thenol

& -Methylphenol

Ms(2-athylhexyl)
phthalate

Diethylphthalate

Caprolactam

Sulfur

Dioccylester-
hexanonediole acid

Unknowng o

Volatile fraction
Semi-Volatile fraction

pch/Pesticldes

None detected

10 K

K -

J -

€C -

G = Uppgradient
DG = Downgradient

ARCS /P /ILTHCO/AB?

Uppradient Wells

p/13’

10 K
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DETECTED ORGANICS - 19B4

Hiimco Pump
Elkhare, Indiana
(Cont Inued)
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-
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Compound identified by computer library search, concentration estimated,
Assoclated lab blank contained detectable lovel, value reportad has had blank level subtracted from {t,
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- 376 DIVISION OF WATER
r-l DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317.

WATER WELL RECORD

i

- [ WELL LOCATION (Fill in completely - Refer to instruction sheet)
1. . 2
County in which well was drilled 1lkart Civil Township Clevelons
- {.‘.‘ Driving directions to the well location: ::;l!"de ksc,?l:::y Road Names, :::f‘“é ;:"bd.“':":"r N:r::..lo;euumber. distinctive

!'Ccut 1/?.10 -'o Gf a"'t.."'"l‘t. r‘..c (c.l .19‘ ‘c.'t 1/? 1. .Cf". -"' !‘cn

. “w/NAME OF WELL OWNER and/or BUILDING CONTRACTOR - s o s

- I Well Owner V. £, Ceclepie=l Survey ‘Addns,.’ 1710 *, verfeiar, Inifovarclie, Ind.
(- Building Contractor | Address
® ° Name of Well Drilling Contractor: Crt-an Iriiling, Im.
,I?Address» 717 S+ Yelfalfa loal, Yolowx, Indigna
-y Name of Drilling Equipment Operator: . : Liek G., lowell C,, -kn T., Fraok (.

-
.
R N . : 4
) +
- .

WELL INFORMATION

( Depth of well: 49 Date well was completed: cte Gy 2977
k n = .
- iameter of casing or drive pipe: 5 TiC Total Length: £7%0
2t Dlameter of liner (if us u‘_ig . {1 Torg _ Tota!l Length: _——UIS""_W—EWN
oo Dlameter of Screcn. 42 Length: 3! long S'lo e: 2047 ST W tep rorces
' o 575 ft. to bottom of screen _4%5' to botton °f pipe
P Type of Well:  Drilled [T] Gravel Pack [} . Driven [] Other
i Use of Well: For Home [ ] Test For Industry O For Public Supply O stock [J
® - Method of Dnlhng " Cable Tools [] Rotary 3 - Rev. Rotary- O Jet O Bucket Rig D |
' Static water level in completed well (Distance from ground to water level) _6.5 feet
.. Bailer Test: Hours Tested Race _ g.p.m. Drawdown_ ft. (Drawdown is the difference
L Ar 60 - between static level and water
Pumping Test:  Hours Tested Rate g.p.m. Drawdown fr. = lerclatendofiest)

{ | Signature ﬁ Lrrian -—On-c%. vt ,_é v

Octeber 27, 1977

- { . Date
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{ WELL LoCATION

DIVISION OF WATER
STATE OFFICE BUILDING

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317 _

WATER WELL RECORD

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

’ County i;‘l which well ﬁs .drilled

Driving directions to the well location:

(Fill in completely - Refer to instruction sheet)
Elkhart . *

landmarks, etc. TVP. 3&'

Civil Township
Include County Road.Names, Numbers, Subdivision Name, lot number, distinctive

Cleveland

fceece

R, &4F

.. About 1/2 *i, W. of Kappanee St, on Co. Rd. 10 about 1/8 M, K. of 76, = N, Well

Well Owner

" g NAME OF WELL OWNER and/or BUILDING CO&TRACTOR
T U, S. Ceclogical Survey

Address

9
!" Building Contractor

- Name of Well Drilling Contractor:

. 1819 N, Meridian,

Indianapolls, Ind,

Address

Ortman Drilling, Inc.

717 S. Yalfalfa Road, Kokoro, In®iana

[‘ Address

[ JFON

- i WELL INFORMATION

(:'Depth of well: 355

. Name of Drilling Equipment Operator:

Rick O0,, Frank: G., lowcll (C,, Den E,

-
(4
[ 3

Date well was completed:

Ccta 4, 1977

" prC a8
-~ iameter of casing or drive pipe: 5" Pue Total Length: 37
;fj Diameter of liner (if used): Total Length:
' : 51 ' 2018 ST Wy .
¥ Diameter of Screen: 2 Length: 5! lome Slot Size: 1
iz . o . 3L0! to bottor of screen
- = Type of Well:  Drilled (] Gravel Pack [] Driven [} Other
_ Use of Well: For Home [ ] Test For Industry D For Public Supply D Stock D
. _ Method of Drilling: Cable Tools [ Rotary G \Rev. Rotary O Jer D Bucket Rig 0O S

L Static water level in completed well (Distance from ground to water level)

=  Bailer Test:

Pumping Test:

Hours Tested

€7
feet

Hours Tested

Rate g.p.m. Drawdown ft. (Drawdown is the difTerence
14 5 . ) between static level and water
1T Rate -3———-8-P-m- Drawdown fc. - fevel at end of test)
P - L0 .
Signature ! -{"zo\--« Lt/ ,-,;, . vZan gr. .7
Octcter 27, 1977
Date !

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET
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77 - 376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
| STATE OFFICE BUILDING
E -T2t fHob INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sl;eet)

.Civil Township Cleveland

Driving directions to the well location: :::;‘:; County Road. Names, Numbers, Subdivision Name,.lot number. distinctis
ay etc. Twp. 380 R, 4E Sec. %

About 800' v, of Na-»paneo St. on N, side of Co. Rd. 10 « South Fole

County in which well was drilled

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner U, S. Ceolopical Survey Address 1619 K. Yeridian, Indisna-olis, Ind.

Building Contractor Address

Name of Well Drilling Contractor: Ortoen Drilling, Inc,

Address 717 S. ¥alfalfa Road, Kokomo, Indiana

Rick C., Frark C., Lovell C., Dan E. —

Name of Drilling Equipment Operator:

L3

WELL INFORMATION ¢

Depth.of well; 3315 ~ Date well was completed: Oct. 10, 1977
Diameter of casing or drive pipe: none Total Length:

'Diameter of liner (if used): — Toal L?ngth:

Diameter ;af Screen: ___2°0¢ Length: o Slot Size: :'
Typeof Well:  Drilled X] "‘.Gravel Pack [] " Driven [] Other

Use of Well: For Home [} Test For Industry O For Public Supply D stock [

Mecthod of Drilling: . Cable Tools D Rotary B Rev. Rotary D Jet D ' Bucket Rig D

none fee

Static water level in completed well (Distance from ground to water level)

ft. (Drawdown is the differenc
between static level and wate
f level at end of test)

Bailer Test: Hours Tested Rate . g-p.m. Drawdown

Rate __- __gpm. Drawdown

Pumping Test:  Hours Tested

<. 4 * c— -

Signaturc C2losiren i w2 8f s loi s -
Cetorer 27, 1977 /
Date

FOR WELL LOG SPACE USE RFVFRSF SIDF (YW THIS SHFFT
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v, T7 - 376 | DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
F-msS STATE OFFICE BUILDING

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)

Flkhart Csolo

County in which well was drilled Civil Township

.. S . . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: landmarks, e, Tup. 38N R. 5F Sec, 302"

On B, sd, ef Tr. kt. 19 where R, sterts to curve t¢ S. E, Well

NAME OF WELL OWNER and/or BUILDING CONTRACT OR -

U. S. Ceclogical Survey 119 ¥, Yeridian, Indienerolis, Ind,

Well Owner Address

Building Contracror Address
» Crtmen Drilling, Inc,

717 S. Malfalfa Road, Kokoro, Indiana
Rick 0., Frank C., lowell C., Dan E.

Name of Well Drilling Contractor:

Address

Name of Drilling Equipment Operator:

WELL INFORMATION y

Depth of well: ___222 Date well was completeds oo =t 2977

Diameter of casing or drive pipe: - AR Total Length: 166

Diameter of liner (if used): : - — : ~ Total Length:

Diame-t.cr of Sereen: z - Length: %' overall 51{655 gzet:o ;::foiso:wscrean

Type of Well:  Drilled [x] Gravel Pack [} Driven [} Other

Use of Well:  ForHome [] Test  ForIndustry [J For Public Supply [J stock [J

Method of Drilling: Cable Tpols D Rotary E Rev. Rotary D Jet D Bucket Rig D ' '

Static water level in complct;d well (Distance from gfound}o water level) . 15.4 - f;et fl

Bailer Test: Hours Tested Rate — g.p-m. Drawdown ft. (Drawdown i the difference
20 between static level and water

Rate _—_____gpm. Drawdown fe. level at end of test)

Pumping Test:  Hours Tested

Signature @zé:m— 42)‘“” ' o el :

rd y) L] /'/
Date October 26, 1977




WATER WELL LOG
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- POR ADMINISTRATIVE USE ONLY
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Topo Map ./ 4 / AL : s:{()w)\_ll:lWOf EL Ground Elevation_. 6 O
.’ -). ',.’.},-l /0 . . g
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“ County in which well was drilled

. Driving directions to the well location: landmarks; etc.

‘ N .
st ATy Ty T .\( R

77, - 37 ‘

: s 7 DIVISION OF WATER
: , . DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
G -3 STATE OFFICE BUILDING
- INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317
WATER WELL RECORD

- WELL LOCATION (Fill in completely - Refer to instruction sheet)

Elkhart Civil Township Osolo

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
. T“pn 38:‘ R. 5E Sec. 31
%e of Zrictcl £t, cn !duardsturg ‘Ave, 1 Tlcek, th, W, alout 150' on N, sd, N, Well

'}

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner _Us So Ceolopicel Survey ~  ,.i 1819 N. Meridian, Indienapolls, Ind.

Buiiding Contractor ' A_ddtess.
Name of Well Drilling Contractor: ' Ortcan Drilling, Inc.
Address 717 S. ¥alfalfa Road, Kokomo, Iniisna
Rick O,, Frank G,, Lowell (., Dan E,

Name o_f Drilling Equipment Operator:

-

WELL INFORMATION N o

Depth of well: 224 . Date well was completed: Oct. 17, 1977
n y .
Diameter of casing or drive pipe: 5" me Total Length: 160
Diameter of liner (if used): . » : Total Length: '
_ ~ & long : &
- Diameter of Screen: 2 — Length: “2‘2!:1'!!!1!"”’ mrm Slot Size: <018 £S WW -

. ) 1691 to bottom of scx
Type of Well:  Drilled @ - Gravel Pack D Driven [ Other
Use of Well: For Home D Test For Industry D For Public Supply D Stock D
Method of Drilling_: Cable Tools D Rotary G Rev. Rot;ry D Jet D Bucket Rig D
Static water level in completed well (Distan;:é fton'::ébuhd to water level) €3 - - feet

Bailer Test: Hours Tested Rate — _____ gp.m. Drawdown fe. (Drawdown is the difference

: between static level and water

Pumping Test:  Hours Tested Rate __Zs_g.p.m. Drawdown fe. level at end of test)
Signature M’%
October 26, 1977
Date




y FOR ADMINISTRATIVE USE ONLY 1377,77
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Field Located By - Date Ft N of SL. Depth to bediock 2/ 6
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«. 1 ..- : ‘ ! :;:Z:,'f_ .

F

" Driving directions to the well location:

~ Name of Drilling Equipment Operator:

77 - 276 DIVISION OF WATER
1-1 . DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING
INDIANAPOLILS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet) .
E1¥)
County in which well was drilled Thert Civil Township Cleveland
Include County Road Names, Numbers, Subdivision Name, lot aumber, distinctiv

landmarks, ete. - Twp. 38! R. 4E Sce, 36
1 Plock J. of Mistavaka St. on Fappanee St., th. W. 1/2 Flock on S. sd. V. Well

]

NAME OF WELL OWNER and/or BUILDING CONTRACTOR o e
Well Owner D¢ S¢ Geological Swrvey - ., . - 1819 K. Meridian, Indiamapolls, Ind,
Building Contractor Address

Ortman Drilling, Inc,

Naﬁae of Well Drilling Contractor: _
’ 717 S. Malfalfa Road, Koekomo, Inclana

Address

Frank C., Lovell C.

..

WELL INFORMATION | L

' Oct. 13, 1977
Depth of well: ___19_5.___ Date well was completed: ’
' " IXC 16
Diameter of casing or drive pipe: ’ Total Length: . 3
Diameter of liner (if used): ' . Total Length:

e .. 2w S 51 3 .030 S WV -
Diameter of Screen: 7 Length: ZStreens - 121 ovgllgntﬂze. T Tt T
Typeof Well:  Drilled 3 . Gravel Pack O Driven [ Other
Use of Well: For Home [} Test For Industry O For Public Supply O Stock [
Method of Drilling: Cable Tools D Rotary m Rev. Rotary D Jer D _Bucket Rig D
Static water level in completed well (Distance from ground to water level) 3 - _feet
Bailer Test: Hours Tested Rate : gp.m. Drawdown—— __ fi. (Drawdown is the difference

100 - between static level and water
Pumping Test:  Hours Tested Race —gp.m. Drawdown_______ft. Tevel at end of 1es1)
Signature é}&’..—.—— '234 4*'&)["_-:&;9, , N
October 26, 1977 < 7/

Date




WATER WELL LOG
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U. S, GECLOGICAL SURVEY
WD - INDIAA
COVPOSITE LITHOLOGIC LOG

(DATA FROM DRILLER'S. AND. GAMMA LOGS). -+ .
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WELL LOCATION . (Fill in completely - Refer to instruction sheet)

DIVISION OF WATER

& DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
— STATE OFFICE BUILDING
v INDIANAPOLIS, INDIANA 46204

Telephone 633-5267  Area Code 317

WATER WELL RECORD

Flkhart Civil Township Os0lo ?

.. . . . . Include County Road -Names, Numbers, Subdivision Name, lot number, distineti
Driving directions to the well location: | 0o~ Too. 381 K, SE Sec. 32 3¢ ive

County in which well was drilled

Southucst Corner ¢f Cak ‘t. & Mclaugchton ft.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner _Us Se Ceolopical furvey Address 1619 B. Feridian, Indianapolis, Ind,

Building Contractor Address
Criman Drilling, Inc,
717 S. Malfalfa Poed, Kolomo, Indiana

Name of Well Drilling Contractor:
Address

Name of Drilling Equipment Operator: Rick C., Trazk G., Lovell €., Den F.

.

WELL INFORMATION | .

Depth of well: s Date well was completed: ¢*. 12, 1977
. . S 5" ) 9
Diameter of casing or drive pipe: Total Length:
Diameter of liner (if used): Total Length:
. , _ . \ , B B
Diameter of Screen: 2 Length: 2 Slot Size: <040 5 W
’ : 1521 to botton of screen
Type of Well:  Drilled ] Gravel Pack D Driven [} Other
Use of Well: For Home D Test For Industry D For Public Supply D Stock D
Method of Drilling: Cable Tools D Rotary O Rev. Rotary O Jet O Bucket Rig O
Static water level in completed well (Distance from ground to water level) 1.9 feec
Bailer Test: Hours Tested Rate — ___gp.m. Drawdown._____ ft. (Drawdown Is the difference

between static level and water

20 fr. level at end of test)

Pumping Test:  Hours Tested Mr _ pate = gpm. Drawdown

- ' Signature /o e Z.z/a? s 54‘ .
October 26, 1977

Date




WATER WELL LOG

= FOR ADMINISTRATIVE USE ONLY Al )
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING “

INDIANAPOLIS, INDIANA 46204 - TET
Telephone 633-5267 Area Code 317 M
WATER WELL RECORD CTT
“YELL LOCATION (Fill in completely - Refer to instruction sheet)
County in which well was drilled Expew . Civil Township

iving directions to the well location: Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
landmarks, etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

ey - e cLRh N e U
Well Owner sl Address __— - | L
Building Contractor - Address
Name of Well Drilling Contractor: AT
Address
v S FENNN
Name of Drilling Equipment Operator: __'soirtu ' €72 127 / gt 2]
WELL INFORMATION ’
) 1 ]
4L /3.8
Depth of well: 5% Date well was completed: P2
Diameter of casing or drive pipe: < Ty Total Length: il
Diameter of liner (if used): — : Total Length:
) . &~ P
}
Diamcter of Screen: = Length: N Slot Size: K9]
Type ofWe" DnlledE\ Gravel Pack D Driven [} Other
PRS-l Rl KAV N |
Use of Well: For Home d For Industry O For Public Supply O stoek [

Y.
‘JJ‘K‘

Method of Drilling: ~ Cable Tools a Rotary O Rev Rotary O O Bucker Rig O

v v q
o~ feet

Static water level in completed well (Distance from ground to water level)

Bailer Test: Hours Tested________Rate . gp.m. Drawdown______ft. (Dn'd;)wn is the difference
. between static level and water
Pumping Test: Hours Tested—__Rate _____gp.m. Drawdown f. level at end of test)

Signature

Date




WATER WELL LOG
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Pumping Test:  Hours Testedee—__Rate ______gp.m. Drawdown_____ft.

DIVISION OF WATER

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA v ——
STATE OFFICE BUILDING .
INDIANAPOLIS, INDIANA 46204 N
Telephone 633-5267 Area Code 317. . e s

-— e
e

WATER WELL RECORD

"WELL LOCATION (Fill in completely - Refer to instruction sheet)

R

County in which well was drilled = Cogpiaen Civil Township

.. .. . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: landmarks. etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

-‘c.; - ' * N ‘.'; ‘: _’.~-.-.
Well Owner RN Address :Dﬁ - N , £l
Building Contractor Address
Name of Well Drilling Contractor: Saps
Address.
Taly . -
Name of Drilling Equipment Operator: == Wi [ crujo s W°
WELL INFORMATION v
P o a , '_. ‘.-\ﬂ
Dtpt"l Of well: _._J_v‘t_.._ Date well was comp]etcd; =T ! 53 o~
Z A W e
Diameter of casing or drive pipe: = == > Total Length: S

Diameter of liner (if used): Total Length:

n . [} '
Diamerer of Screen: 2 Length: S Slot Size: {70
Type of Well: Drilled E\ Gravel Pack D Driven D Other
c\‘.‘. ’-vy‘ﬁ.-
Use of Well: For Home For Industry O For Public Supply O scock [
A&
Method of Dnllmg Cable Tools [ Rotary O Rre Rotary O Jet O Bucket Rig O
Static water level in completed well (Distance from ground to water level) 8 & ) : feet
Bailer Test: Hours Tested Rate — _____ gp.m. Drawdown fc. (Drawdown is the difference
) between suatic level and water

fevel 3t end of test)

Signature

Date




WATER WELL LOG
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING k%
INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOGATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled L Civil Township

. . . . . Include County ‘Road Names, Numbers, Subdivision Name, lot aumber, distinctive
Driving directions to the well location: landmarks

, ele.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner v rt : Address ;
Building Contractor o Address
Name of Well Drilling Contractor: e
Address '
[P peye 1o .'.""f

Name of Drilling Equipment Operator: i A

WELL INFORMATION

Depthofwell: . Date well was completed:
Diameter of casing or drive pipe: o Teevie Total Length: -
Diameter of liner (if used): Total Length:
Diameter of Screen: ! Length: & ' ‘ Sloc Size: 4 /5
Type of Well:  Drilled [ . Gravel Pack D Driven D Other
CxURUATL ] »
Use of Well: For Home D For Industry D ) For Public Supply D Stock D
Method of énllmg Cable Tools [J Rotary O R Rotary O Jer O Bucket Rig O
Static water level in completed well (Distance from ground to water level) L feet
Bailer Test: Hours Tested—____Rate _______ g.p.m. Drawdown fe. (Drawdown s the difference

between static level and water
fe Jevel at end of test)

Pumping Tesc:  Hours Tested___Rate ________gpm. Drawdown

Signature

Date



WATER WELL LOG
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FOR ADMINISTRATIVE USE ONLY
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APPENDIX B

TECHNICAL MEMORANDA (Phase I Field Work)

Soil Boring and Monitoring Well Installation

Well Development of EPA Wells

Staff Gauge Installation

Geotechnical Borings

Geotechnical Data Evaluation

Private Well Sampling and Basement Air Screening
Landfill Cap Soil Sampling

Groundwater Sampling

Surface Water and Sediment Sampling

Test Pit Excavation and Geophysical Exploration Program
Slug Testing and Analysis

Waste Mass Gas Sampling

Installation of Water Table Wells and Landfill Cap Sampling
Wetlands Assessment and Identification

Wetland Soil Sampling

Water Level Measurements

Health and Safety



TECHNICAL MEMORANDUM NUMBER 1
DATE: January 16, 1991
TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4)
Donohue Project No. 20026.023
Himco Dump RI/FS

MONITORING WELL INSTALLATION
Introduction

Four deep groundwater monitoring wells were installed as described in Exhibit A, Field
Sampling Plan Addendum to Volume 2, Field Sampling Plan, Himco Dump Remedial
Investigation/Feasibility Study, Elkhart, Indiana. Drilling activities for these well
installations began on November 27, 1990, and were completed December 15, 1990. These
piszometers were installed to provide ﬁroundwater samples for chemical analysis and water
elevations to be used in groundwater flow analysis. Steve Padovani and Tom Puchalski of
Donohue & Associates, Inc., inspected the drilling and well installation activities,
completed qualitative logs based upon visual inspection of cuttings liberated during air
rotary drilling, performed and documented air monitoring using a photoionization detector
and gasponder, and completed well installation documentation forms and activity logs.
Drilling and well installations were completed by John Mathes and Associates, Inc.
(Columbia, Illinois), with a TH 60, Ingersol Rand air rotary rig.

pry

Methods

Drilling and well installation methods were performed as described in Exhibit A, Field

Sampling Plan Addendum to Volume 2, Field Sampling Plan, Himco Dump Remedial
Investigation/Feasibility Study, Elkhart, Indiana, Section 4.2.

Air rotary drilling was used to advance boreholes prior to the installation of piezometers.
A 7-7/8-inch tricone bit was advanced ahead of 8-inch driven steel casing. No samples
were retained from these four borings for piezometer installations, but the Donohue
geologist completed an approximate log as driﬁing progressed based upon visual inspection
of drill cuttings.

Piezometers were finished at the following depths: P101B, 98 feet; P101C, 165 feet, P102B,
65.4 feet; and P102C, 159.5 feet. Their locations are provided in Figure 1.




A typical piezometer installation began with steam cleaning of the 2-inch diameter stainless
steel well casing and plastic 1-inch diameter tremie pipe. Following steam cleaning, the
S-foot screen (Dietrich 2-inch 1.D., flush-threaded, 0.010-inch slot, Schedule 5, Type 304
stainless) and riser (Dietrich 2-inch I.D., flush-threaded, Schedule 5, Type 304 stainless)
were wrapped with teflon tape at the joints and threaded together before being lowered
into the borehole. Enough 10-foot stainless steel sections were threaded together to allow
a 2.5-foot riser stickup to extend above the ground surface. Excess stickup was cut off with
a pipe cutter. In P102B, the annular space between the well screen and the borehole wall
were backfilled with number 10-20 silica sand (Colorado Silica Sand, Colorado Silica Sand,
Inc., Colorado Springs, Colorado) to 3.4 feet above the top of the well screen. P101B,
P101C, and P102C were installed with natural formation sand which collapsed onto the
well screen from 2 to 4 feet above the top of the well screen.

The placement of the filter pack was followed by the installation of a 2.5- to 3-foot thick
bentonite slurry seal. From the bentonite seal to approximately 3 feet from ground surface,
the annular space was backfilled with a cement/bentonite grout. A concrete collar was
used to cement the protective casing (steel 4-inch diameter) in place. Vented, threaded
PVC caps were installed at the top of the 2-inch risers. Protective casings were supplied
with locking lids. Boring logs are provided in Appendix A. Well installation diagrams are
provided in Appendix B.

Deviations

Intermediate piezometer P102B was installed at 65.4 feet rather than 100 feet since a silt
and silty clay layer approximately 34 feet thick was logged beginning at approximately 65 to
70 feet while the boring for P102C was drilled. P102B was installed directly above this
confining unit.

P102C was intended to be installed at 175 feet, however, a fine dense sand unit
encountered at about 120 feet slowed down the rate of casing advance to less than 20 feet
er hour. Very little water was being produced from this zone. Because driving casing
ecame slowed to the point of futility, the well was installed at 159.5 feet by drilling beyond
the 140-foot bottom of the 8-inch casing.

P101C was also intended to be installed at 175 feet, however, a large hole developed
beneath the back of the rig by settling of sand during casing pounding. This problem, in
aggiiftion to sand heaving up into the 8-inch casing, forced the installation to occur at
165 feet.

A natural formation sand was used in place of the specified filter pack sand in P102C,
P101B, and P101C since sand immediately collapsed the borehole as the drill bit was
removed. The 2-inch casing was installed beyond the bottom of the 8-inch casing by jetting
water with a tremie pipe while allowing the weight of the 2-inch casing to sink it down to
the previously drilled depth. Most of the jetted water circulated back up the 8-inch casing
and was not lost to the formation.

Page 2



Head pressures and loose formation sand also account for natural sand which blew up
within the 8-inch casing before the bentonite slurry seal could be installed to the base of
the 8-inch casing. Up to 2 feet of sand flowed up into the 8-inch casing prior to seal
installation. Specific depths of seal placement are provided for each well in Appendix B.

Summary of Results

No samples were retained for this task. The stratigraphy at these locations is provided by
boring logs for water table well locations and geotech borings.

The most significant challenge to overcome during these well installations was due to sand
heaving up into the 8-inch casing while well installations were being done. The rate of sand .
heaving was fast enough so that by the time the drill stem was broken and pulled from the
boring, up to 70 feet of sand had heaved up into the 8-inch casing. This sand had to be
removed prior to well installation.

The sand was cleared from the casing at P102C by jetting water down into the 8-inch casing
as the 2-inch casing was installed. Sand and water circulated up and out of the 8-inch
casing which allowed the 2-inch casing to drop. Once the sand was removed from the
8-inch casing, further jetting below the 8-inch casing allowed the 2-inch casing to drop
below the 8-inch casing and, therefore, expose the 2-inch casing to the formation. This
method was required to expose the screen below the 8-inch casing because attempts to pull
the casing up were not successful. Shallower installations at P101B and P102B, however,
were installed by pulling the 8-inch casing up while the 2-inch casing remained stationary.
The installation at P101C required additional effort since the 8-inch casing could not be
pulled up, and jetting was not successful beyond the bottom of the 8-inch casing. After two
attempts at jetting the well in place, the boring was overdrilled 10 feet and then jetted.
This third attempt was successful.

A/R/HIMCO/AH4
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TECHNICAL MEMORANDUM - NO. 2

DATE: January 23, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kueh! - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 1751.4J
Donohue Project No. 20026.024
Himco Dump

WELL DEVELOPMENT

Introduction

All newly installed groundwater monitoring wells at the Himco Dump site in Elkhart,
Indiana, were developed a minimum of 24 hours after their installation. Water table wells
were developed on November 13 and 14, 1990, and piezometers were developed
December 15 and 16, 1990. Developed water table wells include WT101A, WT102A,
WT103A, WT104A, WT105A, and WT106A. Developed piezometers include P101B,
P101C, P102B, and P102C. The locations of these wells are provided in Figure 1 of this
memorandum. Water table wells were developed by John Mathes & Associates, Inc., and
Eric Slusser of Donohue & Associates, Inc. Piezometers were developed by Max Tinnin
and Don Brewington of John Mathes & Associates, Inc., and Tom Puchalski of Donohue &
Associates, Inc. Wells were developed to remove sediment from the well and to allow the
maximum amount of groundwater to enter the well for groundwater sampling. Well
development helps assure that a representative groundwater sample is obtained.

Methods

Well development was carried out as specified in the Final Field Sampling Plan, Himco
Dump Remedial Investigation/Feasibility Study Elkhart, Indiana, Section 4.2.2.3.

The development method for water table wells was different from the development method
for piezometers. Water table wells were pumped by hand using a Brainard Killman hand

pump.

Piezometers were developed using compressed air provided by the TH60 drill rig. An air
purging device developed by John Mathes & Associates, Inc., was used. This device
consists of a compressed air line attached to a tube directed down into the well which takes
an 180-degree bend upward into the base of a 1-1/2-inch 1.D. plastic water hose. The air
lifts the sand and water up through the plastic hose. This method was used for these deep



wells because a high volume of water and sand was required to be removed in a short
amount of time.

Pumps with sufficient pumping rates are not available for 2-inch wells. The air developer
served to remove the sand from the well and purge the groundwater in a reasonable
amount of time.

Pumping of the well continued until at least five well volumes were removed and the purge
water was silt free, the water temperature was stabilized to + 0.5° C, pH was stabilized to
0.1 units, and conductivity was stabilized to +10 percent.

Measurements of pH, conductivity, color, temperature, and turbidity were recorded at least
once after each of the five well volumes were purged.

Deviations

High pressure hot water washing of the Brainard Killman hand pump and the air
development pump was used for decontamination between wells instead of soap and water,
isopropanol, and deionized water as was described in Section 4.2.2.4 of the sampling plan.
The lengths of PVC connections and lengths of the exit hose and air compressor hose were
not easily cleaned by hand. The high pressure hot water wash provided a quicker and more
thorough method of decontamination for this equipment.

The sampling plan specified using a submersible pump for well development. The air
development device used by Mathes for the development of the piezometers was used in
place of a submersible pump. No submersible pump is available which could pump out the
san;i and purge the groundwater as quickly from a 2-inch well as did the air development
tool.

Summary of Results

Copies of completed field forms are provided in Appendix A. The development methods
successfully cleared the sand and silt from the installed groundwater monitoring wells and
removed the required purge volumes so that a representative groundwater sample could be
collected after the wells had stabilized for a minimum of two weeks. All groundwater wells
provided sufficient groundwater volume to conduct groundwater sampling.

TP/ds
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TECHNICAL MEMORANDUM - NO. 3

DATE: January 21, 1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl, RI Lead
Roman Gau, Project Manager
Mike Crosser, TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17514]
Donohue Project No. 20026.024
Himco Dump

STAFF GAUGES

Introduction

Three staff gauges were installed at the Himco Dump Site; one was installed in the gravel
pit pond at the northeast area of the site, one was installed at the "L"-shaped fish pond at
the southwest corner of the site, and one was installed at the smallest pond on-site located
east of the "L"-shaped fish pond (Figure 1). The posts for anchoring the gauges were
installed on October 24, 1990, by Eric Slusser and Tom Puchalski of Donohue &
Associates, Inc. The gauges were installed onto the posts by Anya Kirykowicz and Steve
Spiewak on December 14, 1990.

The staff gauges were installed in order to gather surface water elevation data. The
measurements were taken on the same days as groundwater elevations from monitoring
wells so that interconnection of groundwater and surface water can be evaluated.

Methods

The installation of staff gauges proceeded as described in Section 4.3 Surface Water
Hydraulic Monitoring of the Final Field Sampling Plan, Himco Dump RI/FS, Elkhart, IN.
The actual material used for the anchor posts for staff gauges deviated from what was
described in the sampling plan. Two-inch I.D. electrical conduit in 8- or 10-foot lengths
were used in place of the coupled galvanized steel described in the plan.

Anchor posts were driven into the bottom sediments of the ponds with a post driver. Hip
waders were used to allow the installation in water approximately 2 feet deep about 3 to
5 feet from the shoreline. About 4 feet of the posts remained above water after driving in-
place to allow the attachment of a sheet metal rule marked to 0.01-foot.
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The sheet metal rules were attached to the anchor posts by bolts which pass through the
rule and into the posts. Holes were drilled in the posts to accommodate the bolts by using
an electric drill at each staff gauge location. A gasoline powered electric generator was
used to power the drill. The sheet metal rules were anchored with the top of the rule flush
with the top of the anchor post. The elevations of the tops of the anchor posts were
surveyed by Lang Feeney of South Bend, Indiana, on December 16, 1990.

Deviations

The locations deviate slightly from those shown in Figure 4-1 of the sampling plan. While
the ponds shown in Figure 4-1 all have gauges installed, Figure 1 of this memorandum
more accurately locates the actual staff gauge locations within each pond. The locations
were modified to account for shoreline and bottom sediment conditions which were most
favorable for the staff gauge installations. The conditions include consolidated bottom
sediments, which provide a sturdy anchoring of the post, and the absence of shoreline brush
which makes accessing and reading the gauges difficult.

Summary of Results

A table of the observed surface water levels and groundwater monitoring well water level
elevations are included in Appendix A. Measurements of the level of ice during months
when the surface water was frozen do not accurately reflect the free water surface elevation
and should not be used to evaluate surface water to groundwater connection.
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APPENDIX A
WATER LEVEL MEASUREMENTS AND ELEVATIONS
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TECHNICAL MEMORANDUM - NO. 4

DATE: January 22, 1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl, RI Lead
Roman Gau, Project Manager
Mike Crosser, TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-51LA4J

Donohue Project No. 20026.024
Himco Dump RI/FS

GEOTECH BORINGS

Introduction

Four deep (175-foot) geotech borings were drilled and sampled as described in Exhibit A,
Field Sampling Plan Addendum to Volume 2. Field Sampling Plan, Himco Dump
Remedial Investigation/Feasibility Study, Elkhart, Indiana. Drilling activities for these
borings began on December 17, 1990, and were completed January 9, 1991. These four
borings were completed to investigate the site stratigraphy and to collect samples for
geotechnical analysis at the Himco Dump Site, Elkhart, Indiana. The boring locations are
provided in Figure 1 of this memorandum. Drilling and sampling activities were completed
by Max Tinnin and Don Brewington of John Mathes and Associates, Inc. (Columbia,
Illinois) with a TH60, Ingersol Rand air/mud rotary rig. Tom Puchalski of Donohue &
Associates, Inc., inspected the drilling and sampling, completed time logs, logged all
samples, collected select samples for geotechnical analysis, and performed air monitoring
using a photoionization detector and gasponder.

Methods

Drilling and sampling were performed as described in Exhibit A, Field Sampling Plan
Addendum to Volume 2, Field Sampling Plan, Himco Dump Remedial Investiga-

tion/Feasibility Study, Elkhart, Indiana, Section 4.2.

Each geotech boring began with using air rotary and a 7-7/8-inch tricone bit. The boring
was blind-drilled to 18 feet. Eight-inch casing was then pounded down into the borehole to
8 or 9 feet. The 8-inch steel casing was then temporarily sealed in-place using granular
bentonite. A 3-foot diameter steel casing was installed at the surface with a 6-inch
diameter PVC tube extending to a 500-gallon mud tub. After the drilling mud was mixed in
the tub, mud rotary drilling began. A 5-7/8-inch blade bit was used for the remainder of
Borings 7, 8, and 9. Once this bit was worn out, a 7-7/8-inch blade bit replacement was
used to drill Boring 10. Split-spoon sampling was accomplished with a 2-inch O.D., 2-foot
long split-spoon sampler passed down through the inside of the drill stem. The split-spoon
sampler was driven by a 140-pound down-hole hammer which was operated by a winch at

the surface.



The Donohue geologist performed atmospheric monitoring at 5-foot intervals using a
photoionization detector and gasponder. The geologist also logged all the samples using
the Unified Soil Classification System (U.S.C.S.) based on visual inspection. A Munsell
Color Chart was used to describe all soil colors.

The borings were drilled to the following depths: BRG-7, 174.5 feet; BRG-8, 166 feet;
BRG-9, 173.5 feet; and BRG-10, 174 feet.

All borings were abandoned by backfilling with cement/bentonite grout emplaced by
tremie pipe.

Deviations

The sampling plan specified using a 3-7/8-inch bit, however, either a 5-7/8 or 7-7/8-inch
bit was used. The larger bits were required because split-spoon sampling was performed
through the inside of the blade bit. Using a larger bit had no effect on the sampling of
geotechnical borings.

Although several attempts were made to push shelby tubes, none were successful.

Boring 8 was finished at 166 feet instead of 175 feet because a till aquitard greater than
4 feet thick was encountered. In order to avoid passing through this aquitard at this
downgradient location, the hole was stopped after two split-spoons sampled the unit.

Summary of Results

Boring logs, including atmospheric monitoring results, are provided in Appendix A.

Of the 20 geotechnical and 20 TOC samples sent to the laboratory, 15 geotechnical and
15 TOC samples were collected from the four deep geotech borings. Although three shelby
tube samples were also designated to be collected from these four borings, attempts to
retrieve these samples were unsuccessful.

Several complications caused delays in the drilling schedule. Some of the difficulties were
weather-related. The operation of the drill rig was dependent upon the air system being
free of water. Condensation would generally build up overnight which caused pressure
losses in the air system. Isopropanol dripped into the lines would eventually clear up this
problem. Mud or water freezing in the circulation hoses or in the mud pump also caused
delays in the morning while a propane torch was used to thaw frozen parts.

One day of drilling was lost to an equipment failure. One of the main hydraulic hoses
ruptured on the drill rig requiring replacement.
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APPENDIX A
BORING LOGS
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TECHNICAL MEMORANDUM NUMBER 5

DATE: April 1, 1991

TO: Marcia Kuehl

CC: Bob Isenberg

FROM: John Cicone

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J

Donohue Project No. 20026.025
Himco Landfill RI/FS

GEOTECHNICAL DATA EVALUATION

Introduction

The objective of this data evaluation is to determine if the data provided from laboratory
consolidation and triaxial shear tests, Atterberg limits, grain size and permeability is
sufficient enough for use in Remedial Investigation (RI) and Feasibility Study (FS) reports
for the Himco Landfill.

Analytical Results

The following table shows the tests for which data was provided and a summary of the
results:

LABORATORY TEST RESULTS

Unconsolidated Undrained (uu) Cohesion (c) = 7 psi = 1008 psf

Triaxial Shear friction angle (@) = 33 degrees

Atterberg Limits See Table 1 (attached)

Grain Size 30 curves total

Consolidation Unable to obtain results with given data

(see Geotechnical Data Interpretation)

Geotechnical Data Interpretation

Data provided for the unconsolidated undrained (uu) triaxial shear testing was sufficient to
obtain cohesion and friction angle values. The attached figure shows the Mohr-Coulomb
failure envelope plotted by the laboratory and the tangent line drawn by Donohue to
obtain cohesion (cg and friction angle (@) values. Test results indicate cohesion and friction
angle for the test sample are approximately 7 psi and 33 degrees, respectively.

Page 1



Data provided for grain size and Atterberg limits was complete and require no additional
interpretation.,

Data was provided for a consolidation test. The consolidation coefficient, cy, which is used
to determine how long consolidation will take, can normally be determined from this test.
However, cy cannot be obtained with the data provided. All of the data curves seem to
indicate the specimens had not reached 100% consolidation when the test was stopped.
Two possible conclusions can be drawn from this termination. The first is that the test was
stopped too early resulting in an incomplete curve and cy cannot be calculated. The
second is that the material may have undergone a very rapid consolidation and cy could
only be obtained with some difficulty and accuracy would be limited. The grain size curve
for the consolidation test sample indicated a clayey silt, which does not normally have a
rapid consolidation. Therefore, the second possibility seems less likely; however, definite
conclusions cannot be made with available information.

Data was also provided for the consolidation test to allow for calculation of the
compression index, C¢. This value is used to determine the magnitude of consolidation
settlement. This value cannot be obtained because the x-axis 1s labeled improperly as
ELAPSED TIME (min) when it should be labeled as a load or pressure (see attached

figure).
Summary

The triaxial shear, Atterberg limit and grain size data were sufficient to obtain strength
parameters, and to establish soil classifications of the on-site soil.

No permeability test data was provided with the laboratory results and should be obtained
if drainage of material beyond site boundaries is a concern.

Consolidation test information was insufficient to calculate ¢y and Cc. The laboratory
should be contacted to determine why testing was stopped and to relabel the appropriate
graph. Further, the laboratory should, as a matter of common practice, provide the ¢y and
Cc values.

Attachments - Atterberg Limits Results
- Triaxial Shear Test Results

- Compression Index Curve

A/R/HIMCO/AH6
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CONSOLIDATION TEST RESULTS
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'PROJECT: SAS 5993E SML / TETC NO. : 91-212-3108

CLIENT PROJECT NO.: 5993E CLIENT :  VIAR COMPANY
REPORT DATE :  Feb. 18, 1091 SUMMARIZED BY : S. Sayawatana

SAMPLE NO. : HD X 14-01 DEPTH : N/A ft.

INITIAL DRY DENSITY : 91.0  pef. INITIAL MOISTURE CONTENT : 34.0 pot.
INITIAL VOID RATIO :  0.618
SPECFIC GRAVITY : 265 (sssumsd)
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TABLE 1

SUMMARY

OF

LABORATORY TEST RESULTS

SAS 5993E

PROJECT NQ. : SAS S993E

REPORT DATE Feb. 19, 1991

LABORATORY MANAGER : (Arul) K. Arulmoli

-

TETC NO. : 91-220-3108

CLIENT : VIAR COMPANY

SUMMARIZED BY: . Seyswatans

ATTERBERG LIMITS (ASTM D 4318)
BORING LIQUID LIMIT PLASTIC LIMIT | PLASTICITY INDEX]

SAMPLENO. %) Ty o)
HDGT-07-06-01 21 12 9
HDGT-07-07-01 17 13 4
HD@T-08-05-01 % 1 5
HDGT-09-06~01 14 11 3
HDGT-09-07-01 23 . 14 9
HDGT=10-04-01 21 13 8
HDGT-10-05-01 24 17 7

)

| s | L ' | '
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LABORATORY TEST RESULTS

SAS 59938

PROJECT NO. ¢ SAS S993E

REPORT DATE Feb. 19, 1991

LABORATORY MANAGER : (Arul) K. Arulmol

-

TBTCNO. 1 91-220-3108

CLIENT: VIAR COMPANY

SUMMARIZED BY:

8, Sayswatans

ATIERBERG LIMITS (ASTM D 4318)
BOTNG‘ — UQUID UMIY mc LIMIT | PLASTICITY f"w‘f

SAMPLE NO, %) () (%)
HDGT-07-06-01 21 12 9
HOQT-07-07-01 17 13 4
HDGT-08-05-01 1 1 5
HDGT-09-06-01 14 11 3
HDGT-09-07-01 | 2 . " 9
HDGT-10-04-01 21 13 - 8
HDAT-10-08-~01 24 17 7
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TECHNICAL MEMORANDUM - NO. 6

DATE: APRIL 29, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA Arcs Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-514)

Donohue Project No. 20026.024
Himco Dump Phase I

PRIVATE WELL SAMPLING AND BASEMENT AIR SCREENING

Introduction

Groundwater samples were collected from five residential wells immediately south of the
Himco Dump site along County Road 10, and one residential well immediately south of
County Road 10 on October 22, 23, and 24, 1990. Four basements of these residences
along County Road 10 were also screened for the presence of landfill gases.

Residential wells were sampled to investigate groundwater quality. Originally, all
residences had shallow (approximately 22 feet deep% wells. Deeper wells (RW-01, RW-03,
RW-04, RW-06, RW-07, RW-08) (at 152 to 172 feet) were installed in 1974. Although the
state found high levels of manganese in these wells in 1974 and were ordered replaced,
some of the original shallow wells remain. Two wells (RW-02 and RW-05) were sampled
at residences where an older shallow well was accessible in addition to their present deep
wells. Shallow wells were sampled in addition to deep wells at the Rumfelt and
Kolanowski residences.

Basement gas was screened to evaluate if landfil] gas which may be generated at the site
has migrated off-site and into these nearby resident’s basements. This screening was
qualitative to check for the presence of methane and hydrogen sulfide.

Procedures

Groundwater sampling of residential wells and basement air screening was carried out as
described in Sections 4.2.4 and 4.8 of the Final Field Sampling Plan, Himco Dump,
Remedial Investigation/Feasibility Study, Elkhart, Indiana. The residents names and their
addresses are: Noble and Selma Bowers, 28279 CR 10; Mark Freeman, 28552 CR 10;
Dave and Joan Geesaman, 28331 CR 10; James and Christine Klein, 28343 CR 10; Helen
Kolanowski, 28213 CR 10; and Herman and Patricia Rumfelt, 28369 CR 10 (Figure 1).
Samples obtained from newer deep wells were obtained directly from the tap at the kitchen
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sink or if available, at a tap in the basement ahead of the water softener. The tap was
allowed to purge for five minutes before the sample was collected. Samples taken from
shaﬁlow wells were purged by bailing. A 1-inch bailer was used in these 11/2-inch LD.
wells.

Samples for bromide analysis were field filtered using a millipore filtration unit and
0.45 micron filters. Measurements of field pH, conductivity, temperature, and dissolved
oxygen were obtained at the field trailer immediately following sample collection.
Preservatives, sample bottles, and holding times are summarized in Table 4-2 of the Final
Field Sampling Plan.

Deviations from Project Plans

One of the six residences which were originally scheduled for well sampling and basement
air screening was removed from the list when the owner of the home could not be located.
A homeowner located south of the Himco Dump immediately south of County Road 10
(Freeman) solicited EPA to be added to the list of residential wells to be sampled.
Sampling of the Freeman well brought the total residential well locations back up to the
anticipated six. The Kolanowski residence did not have a basement and, consequently, was
not screened for landfill gas.

Not all of the original six old shallow wells were intact and accessible. In practice, only two
older shallow wells (RW-02 and RW-05) were accessible for sampling.

The shallow residential wells were not of large enough diameter (1-1/2-inch) to sample
with a Keck pump as described in the field sampling plan. A 1-inch bailer was used as an
alternative sampling method.

Five gallons were removed from each of the two residential wells. Readings of pH,
conductivity, dissolved oxygen, and volume removed were not recorded during purging of
the residential wells, but were recorded after 5 minutes of running the tap for deep wells,
or upon removal of 5 gallons from shallow wells.

The 1-inch bailer was decontaminated between sampling locations by an alconox and tap
water wash, a tap water rinse, an isopropanol rinse, and two deionized or distilled water
rinses. Isopropanol rinsates were collected in a S-gallon bucket and covered for eventual
discharge into an on-site frac tank.

Summary of Results

Eight groundwater samples were collected from six locations. Six deep wells were sampled
from taps and two shallow wells were sampled by bailing.

The Geesaman and Bower shallow wells were abandoned; the shallow Klein well was in a
location which made it inaccessible to bailing, and the fourth shallow well was at a
residence which was locked and not occupied.

Basement air was screened at the Rumfelt, Geesaman, Klein, and Bowers residences. A

hydrogen sulfide and methane gas detector was used to screen the basement air. No
detections of these compounds were registered during any of the basement air monitoring.

A/R/HIMCO/AB2



TECHNICAL MEMORANDUM NUMBER 7

DATE: January 24, 1991
TO: Vanessa Harris - Site Manager
CC: Marcia Kuehl - RI Lead

Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump

IANDFILL CAP SOIL SAMPLING

Introduction

Twelve soil samples of the landfill cap at the Himco Dump site in Elkhart,
Indiana, were collected for chemical analysis on November 8, 9, 10, 11, and
12. Sampling methods described in the Final Field Sampling Plan, Himco Dump
Remedial Investigation/Feasibility Study., Elkhart, Indiana were followed.
Sampling was done by Eric Slusser and Tom Puchalski of Donohue & Associates,
Inc. The purpose of sampling the landfill cap was to characterize the
chemistry of the white powder matrix which makes up the majority of the cap
material.

Methods

Section 4.0 of the Final Field Sampling Plan, Himco Dump Remedial Investiga-
tion/ Feasibility Study, Elkhart, Indiana, describes the method used for soil
cap sampling and the technique used to define the sampling locations. The
sampling locations were spread out to cover the entire landfill cap. Soil
samples were located from a systematic grid marked by survey stakes. The
actual soil sampling locations are provided in Figure 1. Completed soils data
forms are presented in Appendix A.

The twelve soil samples were collected from depths as shallow as three to nine
inches and as deep as eight to sixteen inches. The depth varied dependent
upon the thickness of the overlying sand and topsoil cover. The cover
material overlying the white material, assumed to be calcium sulfate, was
removed with a shovel prior to sampling at each location. A hand auger was
used to dig out the white material. The sample was placed in a stainless
steel bowl and immediately placed in two 4 oz. jars for volatile analysis.
The remaining sample volume in the bowl was mixed using a stainless steel
spoon. After a homogeneous mixture was obtained, the sample was divided into
four quadrants. Small portions of each quadrant were used to fill each
remaining sample jar.



Before sampling and between each sample location, all sampling equipment was
decontaminated with: (1) a soap and tap water wash, (2) a tap water rinse,
(3) an isopropanol rinse, and (4) two rinses with distilled or deionized
water. Isopropanol rinses were retained in a covered 5-gallon pail for even-
tual discharge into the on-site frac tank.

Deviations

Figure 4-1 of the Field Sampling Plan shows soil sampling locations based on a
grid system which was not used in the field. The grid shown in Figure 4-1 is
diagramatic and not meant to represent the final surveyed grid. It was
designed to show approximate soil cap sampling locations. Actual grid points
were selected in the field using the general pattern, as shown in Figure 4-1,
so that the entire area of the landfill cap was sampled. The actual grid
points are shown in Figure 1 of this memorandum. Photographs were not taken
of each location on the landfill cap as the sampling areas were similar, and
the photo would not aid in identifying the location.

Summary of Results

Soil samples of the cap soil material were taken at twelve locations spaced
out across the area of the landfill cap. In general, the white material thins
from west to east. The appearance of the white material is uniform with no
discernible trends. Soils data forms are provided in Appendix A of this memo-
randum.

A/R/HIMCO/AB1
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TECHNICAL MEMORANDUM NUMBER 8
DATE: April 3, 1991

TO: Vanessa Harris - Site Manager

CC: Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski
SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5LA4]

Donohue Project No. 20026.024
Himco Dump RI/FS

WELL SAMPLING

Introduction

Ten groundwater monitoring wells installed during this investigation, and 23 previously
installed wells were sampled at the Himco Dump site on November 14 through January 9,
1991, to investigate the vertical and horizontal extent and degree of contamination of the
uppermost unconsolidated aquifer. Groundwater samples were collected by Eric Slusser,
Steve Spiewak, Tracy Koach, and Anya Kirykowicz of Donohue & Associates, Inc.
Groundwater samples were collected as described in Section 4.2.4 of the Final Field
Sampling Plan, Himco Dump Remedial Investigation/Feasibility Study, Elkhart, Indiana.
The well locations are shown in Figure 1. Completed purge and sample collection forms
are in Appendix A. Table 1 contains the well bottom depths for all wells used in the

sampling event.
Methods

All field meters were calibrated at the beginning of each day before sampling activities
began. The sampling equipment was transported to each well location in plastic coolers.

After unlocking the protective casing, a photoionization detector was used to monitor the
air near the casing top. A decontaminated water level measuring tape was then lowered
into the well casings to obtain a water level and well bottom depth. This information was
recorded on the purge and sample form. A well volume was calculated from this
information so that at least five volumes could be removed during the purging process.

A YSI water quality meter was connected in-line with a Keck pump so that direct
measurements of pH, conductivity, and temperature could be collected from the purge
water. Purging continued until the readings have stabilized to pH +0.1 unit, conductivity
+10 percent, and temperature to_+0.5° C. This information was recorded on the purge and
sample collection form. As soon as the purge pump was removed, a second reading of the
water level was obtained.



An alternative purging method was used for 4-inch diameter wells due to the large volumes
of purge water which needed to be removed before sampling. A stainless steel submersible
pump was used which pumped up to 20 gallons per minute. This 220-volt electric pump
received its power from a portable gasoline generator.

A 500-gallon polyethylene tank was strapped to the back of a four-wheel drive pickup truck
so that the purge water could be collected from each well and transported to the on-site
21,000-gallon frac tank. Measurements of pH, conductivity, and temperature were
recorded periodically during the purging process with a combination pH, conductivity,
temperature meter. The Keck pump was used to sample these wells following purging with
the submersible pump.

Wells F-1 and F-3 were purged by bailing with a 1-inch diameter bailer. Readings of pH,
conductivity, and temperature were collected periodically as purging progressed.

The time between the completion of purging and the collection of the sample did not
exceed 24 hours for any well. Table 4-2 of the Final Field Sampling Plan summarizes the
sample container and preservative requirements. When a preservative was added to a
sample, pH paper was used to ensure that adequate preservative was added.

Samples obtained for dissolved metals or bromide analysis were collected in a one liter
polyethylene container for filtration at the field trailer. Samples were filtered with
0.45 micron paper using a millipore filtration unit in combination with nitrogen supplied by
a pressurized tank.

All samples were stored in coolers with ice until custody was relinquished to the sample
custodian at the field trailer.

Outer parts of the Keck pump and the one-inch bailer, which came into contact with
groundwater and were used for sample collection, were cleaned between wells with an
Alconox and tap water wash, a tap water rinse, an isopropanol rinse, and two deionized
water rinses. The inner parts of the Keck pump and the submersible purge pump were
cleaned by pumping distilled water through the system, or in the case of the purge pump, by
rinsing the inside and outside several times with distilled water.

Deviations

Wells F-1 and F-3 were purged and sampled with a bailer instead of a Keck pump as
described in the sampling plan. A Keck pump was too large to fit in these wells. Using a
bailer did not effect the sample integrity.

A 3-inch submersible pump was used to purge the 4-inch diameter wells because a more
rapid purging method than a Keck pump was needed to remove the large volume of
groundwater from these wells. The purging was followed with sampling accomplished with
a Keck pump.
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Summary of Results

Twenty-three wells installed in 1977 and 1979 by the U.S.G.S. and ten wells installed by
Donohue for this investigation were sampled for groundwater. Large volumes of purge
water were required to be removed to purge the required five-well volumes because of the
4-inch diameter and extreme depth (up to 495 feet) of some of the U.S.G.S. wells.

TP/ke

A/R/HIMCO/AG7
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WELL DESIGNATION DEPTH TO SCREEN BOTTOM (in ft.)
- B-1 495
B-2 12
B-3 129
B-4 173
- CP-1 20
E-2 17
E-3 174
- F-1 32
F-2 153
F-3 15
G-1 50
- G-3 169
I-1 172
I-2 15
- }-3 35
-1 40
~ 12 18
J-3 152
- M-1 24
M-2 103
N-1 30
o O-1 20
Q-1 20
WT-101A* 18.75
WT-102A* 18.50
- WT-103A* 18.50
WT-104A* 18.80
WT-105A* 18.50
- WT-106A* 21.25
P-101B* 100.50
P-101C* 167.50
- P-102B* 67.90
- P-102C* 162.00
- *  Wells installed by Donohue during this investigation. All others were installed by the
U.S.G.S. in 1977 and 1979.
- A/R/HIMCO/AG7
-
-
-
-
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' TECHNICAL MEMORANDUM NUMBER 9

DATE: January 28, 1991

TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-514]
Donohue Project No. 20026.024
Himco Dump RI/FS

SURFACE WATER/SEDIMENT SAMPLING

Introduction

Surface water and sediment samples were taken at four locations at each of the three
ponds at the Himco Dump Site in Elkhart, Indiana, to investigate the degree and extent of
surface water and sediment contamination. Sampling was done by Eric Slusser and Tom
Puchalski of Donohue & Associates, Inc., on October 17, 18, 19, and 20, 1991. This
memorandum describes the sampling methods used in the field as compared to the
methods described in the Final Field Sampling Plan.

Methods

Three surface water bodies are present at the Himco Dump Site. The two smaller ponds
are located at the southwestern portion of the site. The larger of these two ponds is
"L"-shaped with the longer channel oriented north-south and the shorter channel oriented
east-west. Both channels of the "L"-shaped pond are approximately 100 feet wide and
400 feet long. The smaller pond is directly northeast of the "L"-shaped pond and is
approximately 100 by 170 feet. The shorelines and bottoms of these two ponds are
generally gravel and sand. Their depths are unknown, but because they were excavated
with a backhoe, they are assumed to be less than 15 feet deep.

The gravel pit pond is the largest surface water body on-site. It is located in the northeast
corner of the study area. It is approximately 850 feet wide in the east-west direction and
400 to 550 feet wide in the north-south direction. The depth of the gravel pit pond is
unknown. The shoreline and bottom is generally gravel and sand.

The four locations at each of the three ponds were selected so that the north, south, east,
and west shorelines were sampled (Figure 1). A description of the sampling location was
written on the surface water and sediment field data form (Appendix A). A photograph
was taken of each sample location.
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The surface water samples were collected before the sediment samples and on different
days at all locations. Surface water was collected by lowering the capped sample bottle
below the surface and opening it under water to allow the sample to trickle in. The bottle
was then capped under water and brought back up out of the water. The water sample was
put in a cooler with ice to be transported to the field trailer. Readings of pH, conductivity,
temperature, and dissolved oxygen were taken in the back of a pickup truck at the edge of
the pond immediately after carrying them from each location (Table 1%.

Sediment samples were collected at the same locations as were surface water samples at
approximately 2 to 3 feet offshore at water depths which ranged from 0 to 2 feet. A shovel
was used to collect the sample from approximately 0 to 4 inches. Sediment samples were
placed in a stainless steel bowl, and the excess water was poured off. Grab samples for
volatile analysis were immediately placed in two 4-oz. jars with no headspace. The
remainder of the sample was mixed using a stainless steel spoon. The resultant
homogeneous mixture was spread evenly in the bowl. The sediment was divided into four
quadrants. Small portions were taken from each quadrant for each jar until the remaining
ilars V\fzere filled. A visual description, including texture and color, was written on the field
ata form.

The shovel, sample composite bowl, and mixing spoon were decontaminated between
sample locations by:

Alconox and tap water water wash.

A tap water rinse.

An isopropanol rinse.

Two deionized or distilled water rinses.

PR

Isopropanol rinsates were collected in a 5-gallon bucket and covered until eventual
discharge into the on-site frac tank.

Deviations

A shovel was used instead of a bucket to collect the sediment sample because the sediment
was consolidated by plant roots in some locations to the degree that a bucket could not
scrape up the required sample volume.

Summary of Results

Twelve surface water and twelve sediment samples were collected. No visual evidence of
contamination was apparent in any of these samples. Figure 1 shows the surface
water/sediment sampling locations, and Appendix A contains the surface water and
sediment field data forms, which describe the appearance of the samples.

TP/ke

A/R/HIMCO/AB4

Page 2



Sample Number
SS-1
SS-2
SS-3
SS-4
SS-5
SS-6
SS-7
SS-8
SS-9
SS-10
SS-11
SS-12

Date
10/17/90
10/18/90
10/18/90
10/18/90
10/18/90
10/18/90
10/18/90
10/19/90
10/19/90
10/19/90
10/19/90
10/19/90

A/R/HIMCO/AB4

48.5
49.8
49.6
49.4
483
46.8
55.6
60.0
61.7
61.7

8.11
8.02
8.31
8.27
7.93
7.58
7.06
8.06
8.06
7.99
8.00
8.00

Conductivity

ms/cm
792

753
704
707
534
538
431
471
637
659
693
693

DO mg/l
6

9

8.4
8.6
8.4
5.8
3.2
7.2
7.2
6.4
6.7
6.7



APPENDIX A
- SURFACE WATER AND SEDIMENT FIELD DATA FORMS
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TECHNICAL MEMORANDUM - NO. 10

DATE: January 29, 1991
TO: Vanessa Harris - Site Manager

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSOAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5LAJ
Donohue Project No. 20026.024
Himco Dump

TEST PITS
Introduction

Twenty test pits were excavated at the Himco Dump Site in Elkhart, Indiana, on
November 28, 29, 30, and December 1 to determine if metal drums are buried at the site.
All excavations were carried out in Level B personal protection. Excavations were dug by
Chris Goodwin and Mike Donohue of John Mathes and Associates, Inc. Air monitoring of
the excavation and logging of the pit were done by Tom Puchalski of Donohue &
Associates, Inc. Perimeter monitoring downwind of the excavation was done by Anya
Kirykowicz of Donohue & Associates, Inc. The purpose of this memo is to describe the
test pit excavation methods and results as they relate to the Final Field Sampling Plan.

Methods

Test pit excavation locations were determined by Rob Stenson and Tom Puchalski of
Donohue & Associates, Inc., from a magnetic anomaly map produced for the site by STS
Consultants. Excavation procedures are described in Section 4.9 of the Final Field

Sampling Plan, Himco Dump Remedial Investigation/Feasibility Study, Elkhart, Indiana.

A separate memorandum provided by STS Consultants describes the field and data
evaluation methods they used to perform the EM, Magnetic survey, and produce anomaly
maps (Appendix A).

Once the locations of the test pits were determined and marked on the magnetic anomaly
map, their locations were staked in the field by reference to the site survey grid stakes.
After defining the work zone with caution tape and setting up the Level B equipment, the
excavation was ready to begin. As the excavation proceeded, the Donohue geologist
described the types of waste and soil being excavated by completing a trench log. Readings
on air monitoring equipment were periodically recorded on an atmospheric monitoring iog.
Air monitoring was also performed continuously by a second person at the downwind side



of the excavation outside of the work zone. Readings on a PID and OVA, H3S, %02,
LEL, and CO were all monitored. Photographs were taken of large metal objects or other
objects of significance. The bottom of the pit was defined by reaching the water table or
approximately 15 feet, whichever was shallower. Upon completion of the pit, a measuring
tape was used to define the depth of the excavation and the depths to any significant waste
or soil horizons. Following the completion of trench logs, the excavation was immediately
backfilled. Prior to surveying in the trench locations, all were staked with wooden lath and
survey tape.

Upon demobilization from the site, the backhoe was decontaminated by steam cleaning at
the decontamination pad. Wastewater generated from steam cleaning activities was
collected by the decontamination pad and pumped by sump pump from the collection pit to -
the on-site frac tank.

Deviations

The backhoe was decontaminated once before demobilization from the site.
Decontamination was not required upon mobilization or in between test pit locations as
described in the Final Field Sampling Plan because no sampling for chemical analysis was
performed, and all test pit locations were on-site in areas of former waste disposal.

Summary of Results

Twenty test pit locations were excavated. Each test pit was twenty-five feet long. Some test
pit locations were along the same direction and a direct extension of adjoining test pits, in
some cases, producing up to a 100-foot long continuous trench. Test pit locations are
provided in Figure 1. Completed test pit log forms are included in Appendix B.

Other than a few scarce 55-gallon drum lids, one rusted and crushed 55-gallon drum which
may have been a burn barrel for garbage, and a few 25-gallon crushed drums, no significant
buried drums were discovered. Other metallic objects were discovered which can account
for the observed magnetic anomalies. Excavated metallic objects consist of scrap metal
strips and angle iron, pipes, sheet metal, refrigerator condensers, wire, lawn mower parts,
car bumpers, metal boxes, car mufflers, and pails.

A summary of the information contained in the trench logs and atmospheric monitoring
logs follows.

Trench 1-4

Trenches 1-4 were excavated from northeast to southwest adjacent to each other to form
one long 100-foot trench along hummocky terrain. Two iron beams, concrete, and metal
pipe was protruding from the ground surface in several places. Grass covered hummocks
were approximately six feet higher than the surrounding terrain. The spoils were piled on
the down-wind east side of the trench. The trench was originally approximately 5 feet wide
but this dimension widened to 10 feet at the north and south 25 feet due to cave-in. The
trench depth varied from 6 feet on the northeast end to 12 feet on the southwest.



The stratigraphy of TP-1 through TP-4 can be summarized as follows. A thin 0.5 to 2.0-foot
layer of silty sand topsoil fill overlies a white calcium sulfate layer which grades to black at
its base. The calcium sulfate layer pinches out in TP-2 but is present as a brown and white
silt layer in TP-3. It was not present in TP-4, but is correlative with black and white
stringers 2 to 0.5 feet thick.

Municipal waste, from 2 to 5 feet thick, described in detail in the trench log, is present
below the calcium sulfate. Water began flowing into the trench at 7 feet so the trench was
not excavated deeper on this end. As the trench excavation proceeded south, no new water
sources began flowing. TP-2, therefore, was excavated deeper to 11 feet. The waste layer
pinched to about one foot thick in TP-2.

Metal objects were found which can explain the anomaly mapped for this area. Scrap
metal strips, steel I-beams, metal pipe, sheet metal, and two drum lids were found within
the waste layer in TP-1, 2, 3, and 4.

Air Monitoring

Air monitoring of TP-1 through TP-4 produced a high reading of 30 to 40 ppm and a low of
2 ppm on an OVA. No positive readings were produced on the PID, radiation detector, or
lumidor. OVA readings down-wind of the trench at the work zone boundary were
sporadic. Reading between 10 and 60 ppm lasted about 5 seconds spaced 1 to 2 minutes
apart. Readings were not detected 250 feet down wind of the trench.

Trench 5-6

Trenches 5 and 6 were excavated adjoining one another to form one 50-foot trench
oriented north-south. This trench was located in hummocky grass covered terrain similar
to the location of TP1-TP4. Excavation spoils were piled on the eastern (down wind) side
of the trench. The trench width was 5 feet. The depth extended to 14 feet.

The first foot of the profile of these two trenches consist of brown silty sand topsoil fill.
Below the topsoil is calcium sulfate which varied in thickness from one to 9 feet. Below the
calcium sulfate lenses is black silty sand with wood, plastic wrap, and sheet metal
distributed throughout.

The water table was not reached in this excavation. The water source at the north end of
TP-5 was perched water contained within the void space of the waste layer from 2-6 feet.

The majority of the metal objects were found at 8 feet in TP-5 and 6. The objects consist
primarily of sheet metal. A small metal oven or refrigerator was excavated from TP-6 near
the north end at approximately 8 feet.

Atmospheric Monitoring

The OVA was the only air monitoring instrument which had readings above background.
Readings from 30 to 100 ppm were registered at the excavation. Downwind perimeter
monitoring registered 20-30 ppm, 50 feet from the trench (east), 2 to 3 ppm, 150 feet east,



and 0 at 250 feet. Higher readings averaging 30 to 40 ppm and instantaneous sporadic
readings greater than 100 ppm were observed at the 6-foot depth in TP-5.

Trench 7-8

Trenches 7-8 were excavated adjoining one another to form one north-south trench
extending 50 feet. These two trenches were excavated approximately 5 to 7 feet wide and
stopped at 12 feet where the water table was encountered. The water table was reached
betore the bottom of the waste; groundwater is flowing through the waste at this location.

The silty sand topsoil is only a few inches thick at this location. Below the topsoil is about
1 feet of calcium sulfate. From 1 feet to the bottom of the pit at 12 feet is mixed waste
consisting of paper, wood, fiber templates, plastic bags, black sand, Alka-Seltzer wrappers,
bottles and caps, toothpaste samples, and glass bottles.

Metal objects include one unmarked 55-gallon and one unmarked 25-gallon drums. More
significant metal objects include metal pipe found at 2 feet in TP-8, car bumpers,
refrigerator compressors, sheet metal,and aerosol cans. Markings on aerosol cans suggests
one source as Sudden Beauty hair spray and Dristan Hay Fever Spray were most common.
Three 55-gallon drum lids were also found. Only one had legible markings marked
"Aliphatic Resin."

Native yellow brown sand was encountered near the south end of TP-8 from the surface to
the base of the excavation at 12 feet.

Atmospheric Monitoring

Sporadic readings of up to 700 ppm were observed on the OVA. Thirty-two ppm H2S were
observed on the lumidor which periodically set off the instrument alarm. H2S readings
were also sporadic; readings were highest during excavation of calcium sulfate. Perimeter
monitoring of the downwind side of the trench exhibited readings of 30 to SO ppm on the
OVA at the work zone tape, and 3 to 6 ppm at 75 feet downwind of the work zone tape.

Trench 9

Trench 9 was excavated from northeast to southwest extending 25 feet. The ground surface
at this area is flat and sparsely grass covered. Calcium sulfate is present at the ground
surface. The silty sand topsoil is approximately 6 inches thick. Below this thin layer of
topsoil is 2.5 feet of calcium sulfate. From 3 to S feet, waste was excavated consisting of
tires, wood, paper, black sand, Alka-Seltzer wrappers, rubber 1/8-inch bands, and plastic
bags.

Few metal objects were excavated from this pit. Three unmarked 55-gallon drums lids and
bundles of wire were excavated at about 4 feet.

A lower calcium sulfate layer extends half way across the trench from the northeast end
from 5 to 8 feet in depth. Mixed paper and plastic waste make up the majority of the waste
from 8 to 12 feet. The water table was encountered at 12 feet where the excavation
stopped.



The lower limit of the waste was not reached before the water table was encountered.
Groundwater is flowing through waste at this location. As the bottom of the trench filled
with groundwater, gas was bubbling up through the water originating from the waste at the
base of the trench.

Atmospheric Monitoring

Readings of up to 500 ppm were observed on the OVA during the excavation of TP-9.
Most of the OVA readings were from 20 to 100 ppm at the trench. Readings of H2S up to
38 ppm were observed during excavation and piling of calcium sulfate at the surface.
Perimeter monitoring at the downwind border of the work zone exhibited OVA readings
ranging from 2 to 90 ppm. Readings 100 feet further downwind were 2 to 7 ppm, and
readings 200 feet downwind were 0.8 to 3 ppm. No perimeter readings above background
were detected for H2S or any other monitored parameters.

Trench 10-11

Trenches 10-11 were excavated oriented north-south with TP-10 on the north adjoining
TP-11 on the south to form one 50-foot long trench. Spoils were piled on the east side of
the trench.

TP 10-11 is located in a partially grass-covered area. The topsoil is about 1 foot thick
consisting of yellow brown silty sand. A lens of waste extends about 12 feet south of the
north boundary of TP-10. The lens is approximately 2 feet thick and consists of plastic
bags, glass and plastic bottles, wood, and paper. The rest of the trench consists of white,
black, and gray layers of calcium sulfate. A few scarce 1"x5" boards were found scattered
throughout the calcium sulfate. Groundwater was encountered at 8 feet before the base of
the calcium sulfate was reached. Very little metal was discovered in this trench. One piece
of sheet metal was located 10 feet south of the north edge of TP-10 at 3 feet.

Atmospheric Monitoring

Positive readings of H2S and OVA were observed during excavating of TP 10-11. No other
instruments had readings above background. OVA readings ranged from 10 to 200 ppm at
the trench and 0 to 90 ppm downwind of the trench at the work zone tape. H2S readings
ranged from 2 to 14 ppm at the trench with no H2S detected downwind of the trench
outside of the work zone.

Trench 12-13

TP 12-13 were excavated at the south end of the landfill cap at a relatively flat grass-
covered area. Two 25-foot long, 5-foot wide trenches were oriented along a northeast
trend and adjoined to create one S0-foot long trench. Excavation stopped at 10 feet when
the water table was encountered.

Approximately 6 inches of yellow brown silty sand topsoil fill was found covering about
7.5 feet of white calcium sulfate. Some of the fracture faces of the calcium sulfate were
yellow. This may relate to the HS atmospheric readings obtained during excavation of
this material. This layer is relatively thick in this trench when compared to other trenches
excavated on-site. At 8 feet, a 1-foot thick layer of waste was encountered within the



calcium sulfate. The waste consists of wood and paper with lesser amounts of sheet metal,
rubber sheets, and Alka-Seltzer wrappers. Groundwater was observed to be pouring out of
void spaces associated with the waste layer. This black groundwater poured into the
bottom of the trench as the excavation proceeded. Gases were observed bubbling up
through the groundwater from the calcium sulfate at the base of the trench.

Atmospheric Monitoring

Positive readings of H2S and readings on the OVA were observed during trenching of
TP 12-13. H3S readings range from 1 to 46, averaging about 7 at the trench. No downwind
H3S was detected during perimeter monitoring outside the work zone. OVA readings
range from 20- greater than 1,000 ppm, averaging about 200 ppm at the trench. Perimeter
OVA ranged from 10 to 50 ppm, with average readings about 10 ppm. Readings of 1.5 to
background were observed 100 feet downwind of the trench.

Trench 14-15

TP 14-15 were excavated at the southwest edge of the landfill cap at a grass-covered flat
area immediately west of the slope east up to the top of the landfill cap. The western
boundary of fill was excavated at TP 14-15. Two 25-foot long trenches were oriented east-
west and adjoined to make one 50-foot long excavation. Spoils were piled on the north side
of the trench. The trench was excavated to 5 feet wide, but sloughing of the sidewalls
during excavation widened the trench to up to 15 feet in places.

The stratigraphic profile begins with approximately 1-foot of brown to yellow brown silty
sand topsoil. Below this layer is a 1 foot thick layer of white to gray hardened calcium
sulfate. Native sand was encountered from 2 to 9 feet. Several zones of black sand
approximately 6 inches thick and 6 feet long were found throughout the buff to brown
native sand. No water was encountered in TP-14. As the excavation proceeded east, the
depth was decreased to 6 feet since no fill material was present below the calcium sulfate at
one to two feet. At the eastern-most edge of TP-15, wood debris, a refrigerator
compressor, metal pipe, and sheet metal debris were discovered at about 4 feet in depth.
Groundwater began pouring out of this area of debris and proceeded to fill the trench with
water. Backfilling of the trench began as soon as the water began pouring out. By the time
the backfilling was complete, there was excess volume of groundwater which was displaced
by backfill material so that a several inch deep by 30-foot wide puddle was left at the west
end of TP-14 on the ground surface.

Atmospheric Monitoring

No abnormal readings were observed other than OVA detections. The OVA readings
ranged from 1 to 400, averaging less than 20 ppm. Downwind perimeter OVA readings
ranged from 0 to 90 ppm, averaging sporadic readings of 20 ppm. OVA readings were
sporadic from 1 to 5 ppm 100 feet downwind. The absence of H2S readings during the
excavation of this trench may be related to the relatively little amount of calcium sulfate
encountered.



Trench 16

One 25-foot long trench was oriented on a northwest trend at this location. Approximately
one-half foot of brownish yellow fine-grained silty sand topsoil was found overlying a one-
foot thick layer of calcium sulfate. Waste was excavated below the calcium sulfate. The
waste consists of black wood, paper, plastic and glass bottles, rubber, plastic bags, and
smaller amounts of sheet metal, metal pipe, and an empty gas container from a small
engine. Black groundwater was reached at 4 feet so the excavation stopped at this depth.
A few extra scoops were excavated to 6 feet at the southeast end of the trench. These
saturated spoils were not removed, but piled in the northwestern end of the trench. This
extra excavation was done to attempt to define the lower limit of the waste. Waste
continued beyond 6 feet deep.

Atmospheric Monitoring

Reading of H2S and positive readings on the OVA were observed during excavation of
TP-16. H2S readings range from 2 to 27 ppm at the trench, but were not detected
downwind outside of the work zone. OVA readings ranged from 10 to 500 ppm. Perimeter
OVA readings ranged from background to 12 ppm. No OVA readings were observed
50 feet downwind of the trench.

Trench 17

Trench TP-17 is oriented on an east-west trend extending 25 feet. The trench was
approximately S feet wide. A thin (several inch) layer of yellow brown silty sand topsoil fill
covers an 8-inch thick layer of calcium sulfate. Below the calcium sulfate, waste was
encountered. Approximately 80 percent of the waste is rubber sheets and bands with minor
paper, wood, glass bottles, and minor corroded sheet metal and aluminum bars at less than
2.5 feet. Groundwater was encountered at 2 feet in TP-17, so the excavation was stopped
at this depth.

Atmospheric Monitoring

OVA readings up to 2 ppm were observed during trenching of TP-17. No other readings
were observed above background on any air monitoring instruments either at the trench or
downwind of the trench at the work zone perimeter.

Trench 18

TP-18 is oriented along an east-west trend. The excavation was approximately 5 feet wide
and 25 feet long. A thin veneer of sandy topsoil covers about an 8-inch thick layer of
calcium sulfate. Waste was excavated below the calcium sulfate layer. The waste consists
of paper, plastic, rubber, glass, cardboard, one plastic unmarked, empty 55-gallon drum,
and metal objects such as a car bumper, and 3x3x5-foot sheet metal box. Groundwater was
encountered before the base of the waste at 7 feet.

Atmospheric Monitoring

The OVA was the only air monitoring device which detected air contaminants above
background. OVA readings ranged from 2 to 100 ppm at the trench. OVA readings at the



work zone boundary downwind of the trench were sporadic ranging from 1 to 80 ppm .
One hundred feet downwind, the OVA readings were down to background.

Trench 19

TP-19 is oriented slightly northeast trending. It is 25 feet long and approximately 5 feet
wide. Itis located at the northwest corner of the landfill cap.

The stratigraphic column begins with 1 foot of black, organic rich topsoil. From 1 foot to
2 feet, a layer of calcium sulfate was discovered. Below the calcium sulfate layer, waste was
excavated. The waste consists primarily of wood, cardboard, glass bottles, beverage cans,
and t§>lastic. Small amounts of metal were excavated at the 3-foot depth consisting of a car
muffler; two 55-gailon drums lids, unmarked and corroded; and a metal pail. The water
table was encountered at 9 feet before the base of the waste was reached. Waste is,
therefore, within the zone of saturation at this location.

Atmospheric Monitoring

The OVA was the only air monitoring instrument which had readings above background
during the excavation of TP-19. Readings at the trench ranged from background to 2 ppm.
Perimeter monitoring at the downwind direction revealed sporadic readings on the OVA
which ranged from 0 to 120 ppm. Readings averaged about 50 ppm. Approximately
60 feet downwind from the trench, OVA readings were down to background with sporadic
pulses to 5 ppm

Trench 20

TP-20 was excavated at the northeast corner of the site south of the quarry pond. This
trench was oriented along a north-south trend extending 25 feet. The trench width varied
from S to 8 feet.

The stratigraphic profile of this trench begins with a 1-foot thick layer of brown silty sand
topsoil. Below the topsoil is a 1-foot thick layer of calcium sulfate. From 2 to 11 feet,
waste is present. The waste consists of paper, cardboard, plastic bags, wood, black sand,
and minor glass bottles. At the base of the waste, a second calcium sulfate layer was
discovered. Groundwater was flowing from the interface of the waste and underlying white
to gray calcium sulfate. A crumpled piece of sheet metal, roughly 3x3-foot, was excavated
from the calcium sulfate at about the 12-foot depth. The excavation was completed at
13 feet where the water table was encountered.

Air Monitoring

Readings of H2S and detections using the OVA were the only above background values
observed during the excavation of TP-20. OVA readings at the trench ranged from
background to greater than 1,000 ppm. Perimeter monitoring at the outside edge of the
downwind side of the trench revealed OVA readings of 20 to 80 ppm with an average of
20 ppm. One hundred feet further downwind, the OVA readings averaged 10 ppm and
were down to background 150 feet downwind from the trench.

TP/ke
A/R/HIMCO/ABS
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TECHNICAL MEMORANDUM
DATE: April 30, 1991

TO: Vanessa Harris, Site Manager

CC: Roman Gau, Project Manager
Mike Crosser, TSQAM

FROM: David L. Grumman, Project Geophysicist
STS Consultants, Ltd.

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5LAJ
Donohue Project No. 20026
STS Project No. 026.023
Himco Dump Site
Elkhart, Indiana

GEOPHYSICAL EXPLORATION PROGRAM

Introduction

STS Consultants, Ltd. (STS) was requested by Donohue to conduct combined
electromagnetic and magnetic geophysical surveys at the above-referenced site. The
objectives of the surveys were to identify and map anomalous zones to help target
subsequent site explorations by Donohue. The survey encompassed approximately 60 acres
at the Himco Dump Site. The specific geophysical survey areas include the fill areas, the
uﬁlﬁllle((ij fnlllargins of the dump, and a wetland remnant along the south central boundary of
the landfill.

Survey Methods

The geophysical explorations consisted of combined electromagnetic terrain conductivity
and magnetometer surveys.

Instrumentation

The electromagnetic (EM) survey was performed using a Geonics EM-31-DL terrain
conductivity meter (EM-31) with a DL-55 data logger. The magnetometer (Mag) survey
was performed using an EG&G G-856 proton procession magnetometer with two (top and
bottom) sensors. The use of two sensors allows the measurement of the magnetic gradient
at each survey position. A laptop field computer was used to download and process the
field data during the survey. All geophysical survey instrumentation, with the exception of
the field computer, were provided to STS by Donohue.



Mobilization and Field Personnel

Equipment operation was checked at STS’s Northbrook, Illinois, office prior to mobilizing
to the site. The geophysical survey equipment appeared to be in good working order. The
STS field survey crew, Mark Stroebel, Michael Monteith, and David Grumman, arrived on-
site Monday, October 22, 1990, and met with Ms. Marsha Kuehl and Mr. Tom Puchalski of
Donohue to review the geophysical survey objectives and site safety procedures. At that
time, a 100-foot by 100-foot staked grid was still being established on-site by a subcontract
land surveyor.

Survey Procedures

EM and Mag readings were taken at 25-foot intervals along survey lines spaced every
25 feet. Distances were paced-off between each staked survey grid point. Survey line
nomenclature is described further in the addendum to this memo. Consistent instrument
orientations were used across the survey area. Only vertical dipole EM readings were
taken, and perpendicular EM readings were not taken. Each STS instrument operator
maintained a field notebook during the survey and noted conditions including surface
obstructions, nearby metallic objects or structures, possible sources of electrical
inte(jrference, reference points along selected survey lines (for data validation), and skipped
readings.

Several base stations were established along the landfill’s periphery to monitor
magnetometer drift. The results of the base station readings generally showed low level
drift in the magnetometer data during the field survey (+ /- 75 gammas, approximate). The
Mag field data were not adjusted to compensate for these low level variations during the
data reduction. Selected survey points were also used to monitor drift in the EM readings;
however, only negligible variations in the EM base station data were observed and drift
corrections were not made.

Data Reduction

The field data were returned to sTS’s Northbrook, Illinois, office for data reduction and
contouring. The data reduction steps for the magnetometer data consisted of: converting
field data files to binary format, merging data files, gradient processing, grid position
assignments, adjustments for erroneous and/or missing data, conversion of files to
contourable ASCII (x-y-z) format for contouring, and computerized data contouring. A
similar procedure was used to isolate the top and bottom Mag sensor readings. The
EG&G program MAGPAC was used to reduce the Mag data.

A similar data reduction sequence was used for the EM data and consisted of: grid
position assignments, adjustments for erroneous or missing data, separating quadrature and
in-phase readings, conversion of data files to contourable ASCII (x-y-z) format, merging
data files, and data contouring. The Geonics Ltd. program DAT31Q was used for the EM
data reduction.
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Deviations

Two field mobilizations were required to complete the survey since the survey grid had not
been completed during the first mobilization. Field data from overlapping survey lines
from both field efforts were evaluated and found to be consistent and generally
reproducible between mobilizations.

An analysis of the Mag gradient data showed that the top sensor malfunctioned erratically
during the survey, and thereby rendered the top sensor data unusable. The erratic data
occurred at unpredictable intervals and appeared related to a sensor or instrument error.
The anomalous top sensor readings did not match data trends in the more stable bottom
sensor data. Consequently during data reduction, the bottom sensor total field data was
isolated, reduced, and contoured.

The wetland remnant area was surveyed using an approximate grid system set-up by STS
since no grid had been established by the land surveyors in this area.

Summary of Results

Over 3,000 site grid points were surveyed using the magnetometer and EM techniques.

Magnetometry Results

The contoured results of the magnetic data show several magnetic anomalies on-site.
Figure 1 illustrates the contoured total field data (bottom sensor) and identifies the
anomalies considered significant and not related to cultural interferences. These
anomalies ranged between plus or minus 1000 to 4000 gammas in magnitude. Background
magnetism appeared to be approximately 56750 gammas. A partial listing of some of the
larger anomalies is as follows:

- Southeast-central region, directly north of site entrance.
- South central area, approximately 300 feet north of the remnant wetland.
- West central area (10, M).

EM Results

The contoured quadrature and in-phase EM data show several very large anomalous
regions on-site (50 to 500 mmhos/m). More discreet anomalies are not easily resolved
from the extensive quadrature anomalies, although several more localized in-phase
anomalies (10 to 40 ppt) are apparent. Background levels were considered to be in the
range of 10 to 40 mmhos/m for the quadrature phase and O to -2 ppt for the in-phase
readings. Figures 2 and 3 illustrate the contoured quadrature and in-phase EM data,
respectively. The extent of the large quadrature phase anomalies appears to highlight the
approximate limits of filling, and shows that the surveys did provide minimal coverage
beyond the fill boundaries. The in-phase data is considered more useful in the
identification and mapping of conductive waste burial areas, i.e., areas which could contain
concentrations of barrels, metal scrap, or highly conductive buried wastes. A partial list of
the most significant in-phase anomalies includes:
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Southeast central area, north of site entrance.
Southeast central, northwest of site entrance.
Northeast central, south of former grave pit.
Entire central region of landfill.

Data from the wetland remnant do not appear to show significant anomalous Mag or EM
levels, as no readings appeared to be elevated above what would be considered background
levels for sand soils. The quadrature data ranged between 2 and 20 mmhos/m. The

wetland data was not included in the contoured data since the wetland survey grid could
not be reliably tied into the site survey grid.

RS/ke

A/R/HIMCO/AH2
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ADDENDUM TO TECHNICAL MEMORANDUM

Grid Position Nomenclature

Several survey positioning schemes were used during the survey. The land surveyors
established a 100-foot by 100-foot staked grid using numbers (1-25) along the east-west axis
(increasing eastward), and letters (A-U) along the north-south axis (increasing northward).
Station A-25 was very close to the southeast corner of the survey area. STS adopted a
geophysical survey line/station reference scheme by designating land survey line No. 25 as
geophysical survey line 100, with the line numbers decreasing by 1 for each survey line
moving west. Geophysical station numbers were simply the linear distance along each
survey line north of the A line, where the A line equals 0 north. Finally, during data
reduction, line numbers were reassigned to reflect Easting/Northing distances, in feet, by
designating station A-25 equal to station 10,000 East, 0 North. The following table
schematically presents the line numbering:

Survey Line Reference Nomenclature

Land Surveyors Geophysical Geophysical

Staked Location Field Survey Contour Coordinates

Easting Easting Easting

25 100 10,000

99 9,975

98 9,950

97 9,925

24 96 9,900

95 ,875

2 1 7,550

1 0 7,525

ns 201 7,475

ns 202 7,450

ns: Not Staked

The northing grid spacing was 25 feet, however, the EM meter automatically
incremented/decremented this interval. The northing interval is irrelevant to the
Magnetometer until data reduction. The range of northing coordinates for the survey area
is 0 feet (southeast corner of site) to 2,050 feet (northwest corner of site).
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- Computer Data Files

The enclosed diskettes contain the following data:

- Disk Files Comment
3 1/2" Diskette HHimcol.new,..., Reduced EM
- HHimco19.new Data files for
DHimcol.new,..., using DAT31Q
Himcol.dat,..., Raw Mag Data files
- Himco16.dat (unreduced)
51/4" Diskette HimcolVQ.xyz x-y-z data file
- for EM quadrature data
Himco1VI.xyz x-y-z data file for
EM in-phase data
b HimcoMG.dat x-y-z data file for
magnetometer
- Gradiometer

data (erroneous)

Himcobot.dat x-y-z data file for
bottom sensor
magnetometer data

A/R/HIMCO/AH2
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TEST PIT LOGS



TRENCH LOG FORM
cuent: __[JISEPA seer_ 1 of_ 1
PROJECT: _HTMCO excavator:_MATHES
PROVECT NO.: _20026. 023 woasy; __TEP
oate: _11/29/90 Rencitno: _TP—1
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TRENCH LOG FORM

CUENT: __[JSEDPA svEET ) of _1
proUecT: __HIMCO excavator.___ MATHES
PROUECT NO: __ 20026.023 L0G BY: TEP
oave: _11/29/90 TRenciino: TP-2
GRID COORD.: START-N € N € YRENCHLENGW: __ 25 FTTO___ G FT

END -N E N E TRENCH WIDTH: 5 _ft
CONTROL MONUMENT GRID COORD: N 3 N E
ELEVANION, TOP OF TRENCIt
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[ | | L 3 | ] | R [ | | | | [ | | |
TRENCH LOG FORM

cuent: ___USEPA meer 1 of 1l
prcuECT: _HIMCO EXcAVATOR: ___ MATHES
[Prosect NO: 20026.023 L0G 8Y: TEP
oare: 11/28/90 TRENCH NO.: TP-3
Giw) COORD.: BTAAT-N € N € TRENCHLENGTH: _ G FTTO__ 75 T

END -N 3 N € VRENCH WIDTH: -8 ft
'CONTROL MONUMENT GRID COORD.: N € N E
ELEVATION, TOP OF TRENCIHE:
BTAATA CHANGE _ TRENCH LENGTH (FT) REMARK

orl\EM\;ng peFm ' I 2 T 3 l 4 ] (1 s l o . l_ ° NO.
Ylw brn 10 yr 5/6 si]lty sand t¢p SO1l mMOIST, TOOTS
L
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Lid .
25Y 7/4 Pale ylw-fr greea-silty -sand = Native soil

10

15

20

25

HEMAH




] t Y ] | | | [ ] | 1 | | ] | |
- C - ( _
TRENCH LOG FORM
uluun
cuent: _ USFPA GHEET __ ] of _]
prouect: _HIMCO ExcAvATOR _ MATHES
paauect N0 ' 20026.023 woasy: __TEP
oare: - 11/28/90 TRENCHNO: ___ TP—4
GRID COORD.: START-N E N 3 TRENCH LENGTH: FT10_]100_FT
END -N E N E TAENCH WIOTH: g ft.
CONTROL MONUMENT GRIO COORD.: N E N € )
lerevanon, Yoe oF vrencit
STRATA CHANGE . TRENCH LENGTH (FT) oAt | revan
o REn 1 l 2 | 3 I | ] e 7 l . l ° l ° QUANTITY | NO.

O

Black and white stringers (solidified sl

dge) vp to 2' most 6" in brown sand

5 |

Anacin boxes — empty
o

e ———

Thin metal strips 1"

scarce - 3 or 4 corroded drum lids, scraj

pinches out. on north

b metal pipe, sheet metal
e ——
Tanto-grey-silty san—(sm)—Native
10
15
20
25

1!&5%&5;




| [ | L% ] [ | [ | R | | | | R [ ] B |
~ ¢ - C -
TRENCH LOG FORM

.l.““ll
cueny, _ USEPA SHEET 1l o 1
pAovect: ___HIMCO excavator ___ MATHES
PROJECT NO 20026.023 LOG 8Y: TFP
owre: 11728790 wencinos TR 5 & 6
'GRID COORD.: START - N € N E TRENCH LENGTH: _ 75 Fr1o_100 Fv

END N € N E TRENGHWIOTH:__ 5 feet
CONTROL MONUMENT GRID COORD.: N E N E .
|evevanom, vor of TRENCHE TP-5 TP=6
STAATA GHANGE ' TRENCH LENGTH (FT) oam | Resanx

“he | ™ . I —_— I ->— I —t— - X5 - - l —.— l - r o 5Q{QUANTIY{  NO.
7
\\ “Brown silty sand top.sail .
. aa-iay L
AN — L \ 4
5 N, wasUg e \ ©/ Most sheet metal at<8 ft
AN 4 S qbeei:..metal,_metalstx.i.ps,_mepﬂ
\ / black sand, plastic wrap
*?***\ VAN T * T '
[/ \ e 1arge concentration X b _sheelt metal
10 \/\/ 21 1 : 1k A
BIcak—$rIty—sSanc -
\Balck silty sand, metal strips concentraged at 8 rt BUT DISTRIBUTED THROUGHUUL™

15 A — Bottoy of pit

20

25
HEMAHRS:




| | | | | | 1 | ] [ | | | |
Y ( {‘q ( N
TRENCH LOG FORM
ll.u“l.
cuent: _IISEPA-ARCS seer 1 of 1 .
pRasECT: _ HTMCQ peavator  MATHES CHRIS GOODWIN MIKE DONAHUE
PAROUECT NO: _20026.023 woa ey; _ TFP
oate:_11/29/90 TRENCHNO: _7 g 8
GRID COORD.: START - N N E TRENCH LENGTH: __() 10 50 _FT
€D -N N E TRENCH WIOTH: £ £t
CONTROL MONUMENT GRID GOORO.: N N £ ]
|evevanon, Top of TRENGIE. N -7 ™8 S
BTRATA CHANGE TRENCH LENGTH (FT) paod | Remark
OF WATER DEPTH . R l s l . I . o | 7 l N ‘ s [ o QUANTITY NO,
—_ . /
N . .o Metal Pipe /
iptisgEro) v auas s oy 7
Car BIVPER, REFRIGERAICR ]
5 SHFET METAL / ]
A , AFROSY, CANS-SUITEN BPAUTY HATR SPRAY, JRISIANJ ALY|
— : . 1 nil_m J 7
COIREFSIE SAWPLER, Aﬂé—belmnﬁ-—m—m: e Y= , o
10 black sad, alka seltzer lids Matrix of mxed waste X 7/
AR MDA -
Y B as = —— AR PIT
)}
<
15
RM:
1 55-calln ¢ 3 1ifls 1 marked Alighatic Resin
armerked
20 1 25-g@allm 4
~xyarked
25
REMAFRIS,:




[ | | 1 | ]
~ ( ™ ( ~
TRENCH LOG FORM
...,....
CUENT: _[ISEPA sHEET__ ] oF _ 1
PROUECT: __HIMCO. DUMP EXCAVATOR ___ MATHES.
lerosecTNO: 20026.023 a6 BY: TOM_PUCHALSKI
oate: __11/29/90 TRENCH NO:; TP=9
GRI0 COORD.: STAAT-N € N £ TRENCHIENGDE __ U FTT0_2D  FT
END N E N E FRENCH WIDTH: -6 ft
CONTROL MONUMENT GRO COORD.: N € N 3
ELEVATION, TOP OF TRENGH: _—
STRATA GHANGE . TRENCH LENGTH F1) REMARK
B OEFTn ' [ 2 | ) | 4 . . r 7 l . NO.
CaSO4
"
3 dnm_lids
5 Tirwmgw.amehmapp@rL
rubber in-1/8" bands / -
CaSOu /
.,-._——\ J

10 Paper, plastic-bags

7 I

))

3 bottom at 12°'

15

20

25

HeMArRSiThe only metal present was three 55 gallon drum lids - unmarked, and budndles of wire all at about 4' de




] | Y L | | 1 R | L | | | | ] 1 |
e N M
TRENCH LOG FORM

cuent: __[ISEPA SHEET 3 of ]
prouecr: HIMCO EXCAVATH
prosect N0z 20026,023 waey: ___TOM PUCHALSKI
oare:___ 11/30/90 - wencino: 10 & 11
GRID COORD.: STARY-N E N E TRENCHLENGTH: __ () FTTO 50 fv

END -N E N € ReNCHWIOTH: 5
ICONTROL MONUMENT GRID COORD.: N E N E
Femeumu.toronnsum 10 11 S
STRATA CHANGE i TRENCH LENGTH (FT) — oM | ReEMask

- oeFm ' l 2 l 3 I 4 l s e I 7 | s I ® l ° QuANTIY | MO,
\'al| i TOOL S
nl -wood
paper ~
5 , CaSOs —~ Black layer] mixed with white & gray, some 1" x 5"
boards.

U " P B e J——— — ey

) Bottaom nit

10,

15

20

25

HEMARRS:  Very little metal.

One piece of sheet metal was located 10 feet south of north edge of TP-10 at 3" de




[ ] 1 3 L Y kR 1 1 | 1 1 | | | | 1
~ ~ =
TRENCH LOG FORM
“.““..
CLIENT: [ISEPA GHEET__1] OF _1]
prRouect: HIMCO EXCAVATOR: __ MATHES
PROJECTNO: __ 20026023 L0G BY; TEP
oate: ___11/30/90 - TRENCHNO: ]2 & 13
GRD COORD.: START-N [ 3 N 3 TRENCH LENGTH: “ FTT10 :]“ FT
END -N E N E TRENCH WIDTH;
GONTROL MONUMENT GRD COORD.: N E N E
ELEVATION, TOP OF TRENCH: N 12 13 §
STRATA CHANGE : TRENCH LENGTH (FT) ORM | REMARK
it ' I 2 ‘ 3 j a4 ‘ s e T 7 I s ‘ ® r ° QUANTIY | NO.
—Ylw hrown silty sand top soid] £ill  — _—
[ 5 Casog Whitel with some fracture faces yellow
oo paver . abgelwaal.— ) — be
hjz 0 | SOfm 727 —— — Battoh
(' Alka-seltzer Wrapper
15
20
25
HEMARNKS:




| | | | 3 | | | | ] B [ | | | |
/—«. ( ’/I-‘\\ ( ’*"-,
TRENCH LOG FORM
cuent: __USEPA eeer 1 o 1
rrouecT: _HIMCO excavaTor ___ MATHES
prouecT N0z 20026.023 L0G BY: Tom Puchalski
oare:_11/30/90 . YRENGHNO: 14 & 1D
GRD COORDS START- N € N € vencHiena™: 0 Fr1o._ 50 _#r
ENO -N E N E TRENCH WIDTH: - ft
Looumot MONUMENT GRIO COORD: N € N E
ELEVATION, TOP OF TRENCIHE W 14 15
STRATA CHANGE . TRENCH LENGTH (FT) o | Revans
OF WATER DEFTH \ l 2 l s I . l N . 7 o l o I ° QUANTITY NO.
e~ Brown to Ylw brn silty sand topspil - Roots
~_ Hardened Casy -I - White TO gray i
. e ood & metal
Natural sand buff to brown with black fones 6" thick —b6' Iong, unsaturated debri

—

L

"

rd

—

/

1

10

15

25

complete.

REMARRS:  Water began pouring frow east end of trench and nearly filled trench by the time the backfill was
Rate of discharge did not slow during the 10 minutes of observation.




| | B a ] | i | ] | R | | |  {
/-«. ( ,f\,‘ ( "‘\
TRENCH LOG FORM
lI.‘O“ll .
PROUEGT: _ H1INCO excavAToR ___Mathes
PROUECT NO; __2UUZ0.UZ5 1L0G 8Y;
OATE: December 1, 1990 wencno: __TP-16
GAID COORD.: START-N € N € TRENCH LENGTH: U fmr1o_<42 #r
END -N E N £ enciwon:___ 0 _feet
CONTROL MONUMENT GRIO COORD.: N E £
ELEVATION, TOP OF TRENCIH:: NW SE
STRATA CHANGE . TRENCH LENGTH (FT) ] or | Reman
onBeh ' | 2 3 l 4 | s e I 7 l s | ° I ° QUANTITY | NO.
Lo —+
Black - wood, paper, bottles, rubber, pllastic bags. Trace of sheet
y il —metal and meth]l pipe 4|
A )s . ' e
9 \ \ /
-7 —
10
Brownish vlw top soii, rfine ground sijity sand, roots moist.
15
20
25

two 1" x 2' metal pipes.

HeMARS: Metal - sheet metal - mirror - one sheet, metal gas can from lawnmower with hole in it,

Shallow groundwater did not allow deeper excavation.




| | » | [ | | [ [ { | | | | | | |
/‘—\‘ ( |/"\ ( "‘\
TRENCH LOG FORM
.........
cLENT: USEPA seer__ 1 o 1
PAOUECT: H1mCo Pxcavator  JMA
prosecTNO: _20026.023 waey; __TEP
DATE: 12/1/30 TRENCHNO: ___ L7/
GAID COORD: START -N £ N € TRENCH LENGTH: rio___25 fr
END -N E N £ TRENGH WIDTH:
CONTROL MONUMENT GRIO COORD.: N E N E
|evevanon. vor of 1hRenci:
‘“‘A‘JW TRENCH LENGTH (FT) o [ resarc

e [ - [« 1« [ « [+ [+ ]« T

Yiw brown silty sand (SI7/) top soil, roofs, moist:

.

25

HEMAR UL




t ¢t 1 & & 1 a» ¢ @0 1 6 r
/—~. ( I /‘\\ ( RN
TRENCH LOG FORM

”.“""
PROJECT: Himco excavator __Mathes
erosecT Nos _20020.023 waev: Tom Puchalski:
DATE: 12]1/9U TRENCH NO.; TP-18
GRID COORD.: START-N N € TRENCHIENOTE: O FTTO__2D  FT

ENO -N € N E TRENGH WIDTH: 5 ft
CONTROL MONUMENT GRID COORD.: N € N E
[evevanon, Tor of TRENCIHE 1y E
STAATA CHANGE . TRENCHLENGTH (FT) DAUM | REMARK

-l sl IR PN PN WY NS NS IR Y ATV N Gead M
—-—\__' T A A -y -
Municipal Waste & paper, plastic, rbper, glass, cardboard
X 1 plastic 55 gal drum
5 X ~ car bumper & other large metal objects
(3 x 3 x 5 sheet metal box)
Y

10

18

20

25

HEMARNS:




| | | 3 Y [ | ] | [ | [ ] | | |
~ 2
TRENCH LOG FORM
CLENT: USEPA e 1 oF 1 .
pRouEcy: ___ H1INCO Excavator _ JMA (John Mathes & Assoc.)
[rrosecr vos 20026023 waev: _ TEP
DATE: 12/1/90 TRENCH NO:; TP-19
GAD COORD START - N € N Wenchienant 0 fro__ 29 Fr
ENO -N £ N YRENCH WIDTH: )
CONTROL MONUMENT GRID COORD.: N E
ELEVATION, TOP OF TRENCH: W
GTAATA CHANGE _ TRENCH LENGTH FFT) oFan
o DEPH ' l 2 3 4 I . e 7 T s L ° r ° QUANTITY
Black orqanic rich top soil
— p— o white CaS0, _
s 2&muffler, drum lids, pail -
5 Wood, gardboard, trash, bottles, cans, lglass, plastic
v N I ———— e,
10 )
1
15
20
25

HEMARKS:




| | B l | [ | [ ] 1 | | [ | | | | [ ]
e ( N ( =
TRENCH LOG FORM
.l.l.““
CLENT: USEPA seev__ 1 of 1
PROJECT: H1mCO Dump excavator JMA
prouectNO; _ 20026.023 woaeyv; _TEP
DATE: 1271790 wencH N _20
QR COORD.: START-N € N € wencienant__ 0 frro__ 25 fT
ENO -N (3 N E wRencHwonH:__ 5 — 8 ft
CONTROL MONUMENT GRIO COORD: N [ N E
{mEvanon, TOP OF TRENGIE | S
STAATA CHANGE 2 10 vrewchienemipr) 15 20 29l prum | Remas
it A | x 1 x | = » & x | x | » | &« Jouwmvia
e top soil ~ brown silty sand
. ——— — a 4
5 Paper, cardboard, plastic bags, minor flass bottles, wood, black sand
10 .
——— wWater printcrrace
White to gray Caso, < = AW
— 4 —I‘ﬁ Ttoh \
crunpled sheet metal - Photo ¥7 <
15 - N
= —
25
HREMARKS; .




TECHNICAL MEMORANDUM NUMBER 11

DATE: April 29, 1991

TO: Vanessa Harris

CC: Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5LAJ)

Donohue Project No. 20026.024
Himco Dump Phase I

SLUG TESTING FIELD PROCEDURES AND ANALYSIS
Introduction

Following well development, groundwater monitoring wells listed in Table 1, were slug-
tested at the Himco Dump. Wells E3, F1, F2, M1, and M2 were installed in 1977 and 1979
by the United States Geological Survey (U.S.G.S.) The remainder of the wells were
installed by Donohue for this remedial investigation. The wells were slug-tested to
determine hydraulic conductivity of outwash deposits at several points across the site at the
depths listed in Table 1. Slug testing was done on December 1, 2, 14, and Jannary 4, 1991,
by Cathy FIruehe, Tracy Koach, Anya Kirykowicz, and Tom Puchalski of Donohue &
Associates, Inc.

Field Methods

An ORS Environmental Equipment Model EL-200 data logger and pressure transducer
were used to collect slug test data, The battery-operated unit translates water pressure into
electrical signals within the transducer. The electrical signals are relayed by a cable to the
data logger where they are converted and displayed as water level data. The time and
water level data are recorded during the test and stored in the data logger memory until
the data is sent to a disk or printer for later analysis.

Slug tests were performed as described in Section 4.2.3.3 of the Final Field Sampling Plan,
Himco Dump Remedial Investigation/Feasibility Study, Elkhart, Indiana. The setup for
the slug test began by unlocking the protective casing and using a decontaminated popper
tape to measure the static water level and the depth to well bottom. This data was
recorded on In-Field Hydraulic Conductivity Slug Test Forms (Appendix B). A 15 or 5 psi
transducer was decontaminated with soap and tap water, and a tap water rinse before
lowering into the well. The mode which allows the water level to be read on the data
logger display was activated so that the depth of water above the transducer could be read
while the transducer was lowered into the water. The transducer cable was duct taped to
the protective casing when a maximum of approximately 9 feet of water was above the level



of the transducer. A 4-foot long stainless steel slug was slowly lowered down the well until
a slight perturbation in static water level was noticed on the data logger LCD display,
indicating the slug had intersected water table. The slug was raised a few inches above the
water surface as the water level was allowed to equilibrate. After the water level had
equilibrated, the data recording mode of the logger was activated simultaneously with
lowering the slug 4 to 5 feet into the water. The falling water level and time were recorded
in the data logger memory. When the static water level was re-established, the falling head
test was ended. A record of the rising water level and time was obtained as the slug was
removed from the water. The test was complete when the static water level was reached.
‘These procedures were repeated until all 15 wells were slug tested.

Analysis Evaluation

Slug test data were analyzed using the method of Bouwer and Rice (1976), through the use
of a PC-based computer program developed by Donohue & Associates, Inc. The
assumptions of the method are that 1) the drawdown of the water table around the well is
negligible, 2) flow above the water table (capillary fringe) can be ignored, 3) well losses are
negligible, and 4) the aquifer is homogeneous and isotropic.

Deviations

For unknown reasons, the data plots resulting from a small number of tests were not
indicative of a normal test. A straight line plot of the natural logarithm of the drawdown
plotted against time was not provided, so the analysis could not be performed. A falling or
a rising head test or both was successfully run for every previously selected well. Therefore,
all the required results were obtained.

Summary of Results

Printouts of the data and data plots of drawdown versus time are included in Appendix A.

Selection of the segment of the data plot of the natural logarithm of drawdown versus time
to be used for the calculation of hydraulic conductivity was based upon the following
criteria as described in Bouwer and Rice (1976):

o] The straight line portion of the plot of recovery versus time is the valid data to
be used in the analysis. An evaluation of the fit of the data to a straight line was
accomplished by linear regression analysis included in the program. Most of the
regression values indicated a strong linear relationship in the data. This implies
that the assumptions of the analysis method are being met.

o  For the wells with rapid recovery times, the first few data points were used in the

" analysis. If the hydraulic conductivity of the aquifer was significantly different

(several orders of the magnitude) from the hydraulic conductivity of the sand
pack, sand pack dewatering was accounted for in the analysis.

Page 2
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TABLE 1

HYDRAULIC BOTTOM DEPTH SOIL CLASS+WELL
WELL NUMBER CONDUCTIVITY (cm/s) __OF SCREEN SCREENED IN
M1-RISE 3.17x10-3 103.24 SP, GP
M1-FALL 1.43x10-3 103.24 SP, GP
F1-RISE 1.21x10-1 31.28 *
F1-FALL 4.51x10-2 31.28 *
F2-FALL 1.27x10-3  147.83 *
F2-RISE 7.37x10-4 147.83 *
M2-RISE 3.69x10-2 24.76 *
E3-RISE 7.95x10-4 175.65 SP, GP
E3-FALL 4.61x10-4 175.65 SP, GP
P101B-FALL 3.99x10-3 100.47 SM
P101C-FALL 1.11x10-3 166.53 SP
P102B-RISE 3.50x10-2 67.25 SP
P102B-FALL 3.91x10-2 67.25 SP
P102C-RISE 3.59x10-3 159.96 SP
WT101A-RISE 2.69x10-2 18.70 SP
WT101A-FALL 9.45x10-3 18.70 SP
WT102A-RISE 4.14x10-3 18.18 SP-SM,SP-GP,SM
WT102A-FALL 6.80x10-3 18.18 SP-SM,SP-GP,SM
WT103A-RISE 4.10x10-2 18.47 SW-GW
WT103A-FALL 1.86x10-2 18.47 SW-GW
WT104A-RISE 3.89x10-2 18.69 SP,SW-GW
WT104A-FALL 5.07x10-3 18.69 SP,SW-GW
WT105A-RISE 1.93x10-2 18.56 SP
WT105A-FALL 1.01x10-2 18.56 SP
WT106A-RISE 4.71x10-2 18.50 SP-GP
WT106A-FALL 8.40x10-2 18.50 SP-GP
AVERAGE 2.33x10-2

* Data not available.

+ United Soil Classification System

A/R/HIMCO/AB6



APPENDIX A
- DATA PLOTS AND ANALYSIS
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BOUMER AND RICE METHOD FOF INTERFREYATIDN DF SLUB TESTE: FIR URTONTINED AND LEARY TDNFINED ADUIFERS.

10 UTILIZE THIS WRAS

EY. ENTE

F YOUR DATA AT LOCATIONS MARKED BY AN *1°,

PROBRAX CAN INCLY ECTS OF SAKLPACH DEWATERING [ASSUMING NATER IS RISINE WITHIN THE SANDPACK).

VATINE ganleDEPTH 150 DRAWDOEN [TIME sec ! LN tOBFRBIECT NAME tHINCD

SootX RRTER LS vt b Xt b AN L WEROJECT NG H 20024.024

H . . H H LOENELL MO sH-1 EiSE

H i B.4% ! 1.560 ¢ 4447 0 IANALYSY (FUCHALSL!

' VB L5 3,4318 1 IDRIE COLAECTED  :12-2-90

H H 8.43 1 1,520 5 IRISER FIFE {1D): fZrsebc)=

! : N H ECTIVE H (21 cub wh =

! i n :

H ! 1Yeax} ®

' i 15KL) =
i ¥ ROTTOM:

'
H
,
:
H
B.eE !
'
H
»
H
'

I
~
o

g
b=
b3

o
o o
@

20 = 0.0833 (radaus 10 $t,}
8.0 in. = 0.3337 (radaus an €4,
.00 Pt
158 e,
9.9 Ft.

iHy = HEIRIN

FOR PARTIALLY PENETRATING NELLS--

T0 AOUIFER BOTTOMI: i) = 175.60 FL.
INTLUDE SARDOACE DEMRTERING {ENTER } IF VES, © IF NDY? o
ASANEFACK S SPECIFIC YIELE (Sv) = .10
BOUKER AND RICE CURVE COEFFICIENTS:
RATID OF L/ir sub w) = 15.00
~<-LOB OF L/ir sub w) = 11781

2. H

2 H

2 '

3 H

3. H [ §.93

3. ' b= 0.29

3.8 H FOR FULLY PENETRATING NELLS-~

3.8 H L= 1,38

4.00 1 ¢.1989 ¢

4.20 7 01823 1 ~~-EVALUATION OF LN{Re/(r sub w)):

4.4 1 6.1740 ZONST.E = 0.1571

4.60 ) 0.1570 ! CONST.2 = 5.5599 =(MAY. OF 8.0)% 5.55%9

S,00 30,1398 3 LN(Re/ir sub W) = 2,30

5.20 3 0.1310 8

5.40 1 0.1333 ¢ EFFECTIVE r sub ¢ {for sandpack dewatering) = ©.0833

5.80 1 0.0953 ¢ {1/T)ELN{Yo/YE)) (SLOPE) = -6.50E-02 sec*{-1)

6,00 ) 0.0882 1 H

6,20 1 (.0877 1 iMYDRAULIC CONDUCTIVITY iy a 1.04E-04 ft/ser | (e=rseszzzeszzzsss
&.40 ) 0.0583 ¢ ¢ 3.178-03 caisec | (ssaszzzszaczasxeess
8.60 1 0.0392 1 IR -
7.00 1 0.029 ! Regression Butput: t 0 3 S
8.00 { 0.0000 { Constant 4,96E-01

9,00 1-6.0513 ) 5td Err of Y Est 0.0842

10,060 1-0.1058 | R Souared 0,997

11,00 3+0.1825 1 No. of Dbservations 11
12,00 1-9,2357 | Degrees of Freedos 4

13.00 1-0.2877 ¢

14,00 (-0.3425 | 7 Coefficrientis) ~&.50E-02

15,00 1-0.4155 3 Sid Err cof Coef, .6008

16,00 [-0.4520 |

17,00 10,5278 §

18,00 i-0.5978 ¢

15.00 1-0.8539 3

20,00 i-0.7133 1

21,00 1-0.7785 .

22,00 1-0.8430 3

22,00 1-0.9183 ¢

=10217




LN OF DRAWDOWN (LN(Y))

-5

RATE OF RECOVERY TEST: WELL M-1

RISE

!

|

10

30

40
TIME (SECONDS)

50




FOUNER AND RICE METHDD FOR IRTERFRETATION OF SLUE TESTS: FOR UNCONSINED AND LEAKY CONFINED AQUISERS, H
T0 UTILIZE THIS WORKSHEES. ENTEK YOk DATR AT LDCATIONS MAReER ¥V AN *O°, H
PROGRAX CAN INCLUBE EFFECYS GF SANZSACH DEWATERING (ASSUMING ATER IS RISING WITHIN THE SANDRADYL. H
SITINE ean!$DEPTH TO! DRAWBONN (TINE sec ! LN  IPRGIECT MAME tHINCD '

AT () ERTER R0 Wy HENS A0 I A A B (41 s 1 H 2002¢,02 :

L B v 13 1.3680 ¢ douf 40,3221 2 H

Y HI S T 1,360 1 @207 03075 H

oI ER 3 PR 1,350 8 o 10,3001 iZrsuc)= .0 ip, = iradug 3n §t.)

Py B PR 1 3 i2rosub owio= 5.0 1n. = iradios in .} )

HE P S0 B i i) = £.9¢ FL, H

Dot 11,30 i iveay) H -1.38 Ft. H

P A L M . iGel) = €9 Fe, H

HES I DokL28 i P Y08 2 Sw. T0 EFF, SCREEN BOTIOM: iR} = 88,40 Ft, ;

HEL S 194 1,280 0 LI585 0 FER DEPIM ISNL TD AGUIFER BDIIOM): M = 175.00 Ft. H

H L HI § 41 1270 ©.2390 1 CINCLURE SANDRACY DEWATERING (ENTER | IF YES, ¢ IF ND)? [ H

N I PR § 92 B 1.260 ¢ ©.2311 © SSANDPACK'S SPECIFIC YIELD (Sv) = &.10 V

V12 PO 1,250 4 0.2231 4 H

H kO P22 1.240 1 ©,2151 | BOUNER AND RICE CURVE COEFFICIENYS: H

HR U L 13 I 12508 V0,270 KATIO BF L/(r sub w) = 15.00 '

18 oih20 ! 1.220 ¢ P 0,1989 0 =--L08 OF L/(r sub wi = 11788 H

R HEERS I L L2t P 0.1906 FOF PARTIALLY PENETRATINZ WELLS-- H

YA OLIE 1.200 ¢ W40 00,1825 A= 1.93 H

H - B3 8 VA 1,190 ¢ 4,00 2 6,1740 0 §= .29 '

HE S HE 3 1 '3 1,150 4 4.20 16,1855 1§ FOR FULLY PENETRATINE WELLE-- H

HY (] 11153 1470 ¢ 4.40 1 0.1570 4 [ 1.38 '

P P T ) 1,180 4,60 1 01484 | H

H i HI S PO &I 1,450 ¢ 4.80 1 0.1398 ¢ ---EVALUATION OF LNtke/{r sub w)): H

1310 HE 19 1146 1 5.00 1 61350 2 CONST. ! = 0.157¢ H

Hv{ I HE S S I 1,130 ! S.40 1 01222 % CORST.2 = 5,5509 =(MAX. OF 6.0)= 5.559¢ H

H LI 18 ) 1100 6,40 1 0.1044 | {N{Re/{r sub w} = 2.30 '

H HES O L 1.070 | 7.40 10,0877 1 H

LI HE Y 1040 5 8,40 0.0392 ¢ EFFECTIVE r sub ¢ {for sandpack dewatering) = 9.0833 H

HY <l 1095 4 1.610 ¢ 9.40 1 6.9100 { (1/THLRYo/YtH)  (SLOPE) = ~2.94€-02 sec” (-1} H

P29 10,94 0 G960 ) 10.40 1-0,0808 1} H H

HE Vo 0.980 1 1).40 1-0.0819 | IHYDRAULJC CONDUCTIVITY k) = 4.70E-05 ft/sec | (sszzzrzssasecerzz H

HI B i 10.88 1 0.980 1 12.40 i-0,1054 } ! 1.438-03 tassec | (seszssoesrsmrazss: H

P32 Too10.85 0,870 1 13.40 1-0,1393 § H H

13 EO10.87 1 0840 1 14,40 1-0.0744 1 Fegression Output: t=0-186.Us:

V3 V10190 0,810 1 15.40 1-0.2107 ! Constant 2,37E-01 H

1358 V10,78 0,780 ¢ 15,40 10,2485 1 Sd Err of ¥ Est 0.1530 H

HE HI L A 3 6,750 17,40 1-0,2677 1 R Souzre? ¢.9641 H

T Vo 0,730 | 18.40 i-0.3147 ! No. of Dbservations S8 d

i3 110,68 ) 0,700 1 19.40 1-0,3567 i Decrees ot Freedos S i

Hi L LI L1 Y 3 0.680 }  20.40 :-0.3857 ¢ H

HE O POo10.84 0 0,680 1 21,40 1-0.4155 1 X Coedfacientis) <2, 94E-02 H

HE I B 10,54 0 0.560 ¢ 26.40 1-0.5798 ! 5td Err i Coef. 0.0005 §

HE Y3 10440 0.460 1 31,40 1207785 1 H

LA bo16.37 0 0,390 1 28,40 1-0.54)8 ) H

R LI HEE 17§ B 0,330 1 41,40 1-1,1087 H

« 45 Uo10.26 ) 0.280 1 46.40 !1-1,2730 ) H

Ve F L i 0.240 1 5140 -1 0 :

i . , ;
1508 ; ! ' )
tEL B H :
21 : : )
R ; 2,086 | : ;
VS H 2,070 ! H H
5% : 8,056 |
S 3 ! 0,020 '
i & !
52 ; L0
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SCURER ANL RICE WETHOD FOR

CTS DF CANDPATH

DEAWDONN STINE sec
iy

i

.36
10.30
10.23
10.1¢
10,13
16,09
10.07
10,06
30,05

‘
’
i
'
i
.
3
3
H
)
i
‘
'
'
'
'
i
.
H
]
H
3
'
i
‘
i
s
3
fl
H
'
'
‘
'
'
i
’
H
H
l
H
3
'
i
‘
3
.
i
]
i
H
i
'
v
i
.
{
'
i
3
!
.
:
'
i
)
'
'
i

0.180
0110
006 2
0,040
G620
4.010
£.000

1-4.,6082

ERR

EN DIANTTER: (I r sub w! =

't SCREEN LENBTH: &b =

INKY DRARDDEN {IN 5i tieax} ]
ISTATIC ®RIER LEVE i =

$UEPTA FROM ShL T £FF. SCREER BOTION:

PN

B0 an, =
S FL,
~1.70 Ft.
16,05 Ft.

w0837 {rataws an dto
0,323 (radug in #L)

{H) = 22,85 Ft.

S$EST. AQUIFER DEFTH (SWL TO ARUIFER BOTIOM): (D) =
JINCLUDE SANIOLT: DEMATERINE (ENTER 1 1F YES. © IF NDI?

YSANDFACK'S SERCIFIT YIRLD {3v) =

G.te

175.00 Ft.
[

BOUNEF ANE RiCE CURVE COEFFILIENTS:
RATID OF L7tr cup w) =

63 OF Liir sub w) =

LY PENETRATINE WELLS—
Az .93
b= 0.2%

FOR FULLY PENETRATING WELLS--

[ 1.38

---EVALURTION OF LMikel!r sub w)):
CONSY.1 = 6,2802
TONST.2 = £.1235
LN{Re/ir sub w) =

15.00
L4788

={MX, OF 6.00=
.98

6.0000

EFFECTIVE ¢ sub ¢ ifor sandoack dewitering) = 0,063

(H/T) LN YR/YL))  (SLDPE) =

-4,0BE+00 sec (-1}

HYDRAULIC CONDUCTIVITY iy =

1.4BE-03 ft/sec
4,51E~02 ca/sec

Regression Jutout:
Lenstant
Sed Err o Y Est
¥ Souared
ha. ¢ Dbservations
beorees oi Fresdos

Corffaczentis)
d E

H
Std Err o Coei.

8.47E-01
0.1620
6.5750
1

8

-1.08E+00
0.0810

{zzzezEBITXITLENTET

(azerzxraczeezscoze

t=0-2,bs




CCUINTIE LMDV AN
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CONT

PN N



INTERFRETATION OF SLUS TESIE: FOR
SHESY, ENTER YOUR DATA 47 _.on...:mz.
DEWATERINE

2é
3 Tkt LOan® 0.0833 iradivs i $4.)
3 r sub W = 8.0 an. = 0.3333 {radius n ft.)
- H H _"vmma:c mnmmm, rmze;. E = S.00 Ft,
HE I } i ONAY DRAWDGWN (IN SUBSET): ({Ymax} € =131 Ft.
Y H U ISTATIC NATER LEVEL: {SNL? ® 10.05 ft,
H - H H H H : $DEPTH FRD® Ski TG EFF. SCREEN BOTTOM: (H) = 22.85 Ft.
HE B H ! ' i HE 13N o_:.s‘mm BEETH 1SWL L AGUIPES ELTION 175,00 Fr.
H [\ H ! H H H Sh¥ cmmﬁmw;m iEKTER 0
i H H : H T ISANDRALY ‘3 s
ES Vi H i i H H
R EI ) H i H BOUNER MHE RICE CURVE COTFRICIENTS:
HETEH H H H | H BRTID OF L/ir sub w) = 15.00
P15 H H i H H ~=-L05 OF L/tr sub w! = 1.1741
BT i H } H H FOR PARTIALLY FENETRATING WELLS--
H H H H H H h= 1.93
. i H H H H B= 9.2%
' i H H H H S0F FULLY PENETRATING WELLS--
H H H ) ' H [ 1.38
220 ' i ' H !
V20 ! H H } -~-EVALUATION OF LM(Re/(r sub w):
123 H H H H H CONST.! = 0.2602
. H ' ' ' H CONST.2 235 ={MRL. OF 6.0)= 6.0000
125 H H H H LHtke/tr sub ¥} = 1.98
P28 H H H ! '
V27 } H i H 3 EFFECTIVE r sub ¢ {for sandoack dewatering) = 0.0833
V2 ' ' H H H LI7THEN YOrYLYY  {SLERE) = -2.88E400 sec~i-1}
129 ! ' i H H H
R H : ' H ¢ JHYDRRULIC CONDUETIVITY ) = 3.96E-03 ft/ser !
V3 i H H H H 21E-01 casset H
1323 i H H ! H H
P33 H H H H | Recression Jutout:
HIL B H H ' ! 3 Lonstant
$ 350 H H H H } Ste Erroof Y Est
HIR T H ! H H } R Souared
HR H H H i t No. of Dbservations
L 8 H H H H \ Deorees of Freedos
H ‘ H ' ' i ~2,BEE400
: H ) i H i ¢.518¢
L X . : i H
LA H i : ) :



RATE OF RECOVERY TEST: WELL F-1

SE

=1
S

SN N I I .,\1”.&1 S R
/
/
- J— \\ -
5\ -
\\\.
- N .\.m,.., - R DR

T} )
- |

L)
i

(2]

"y
e

CORIPITTD RRIAANCIC T A2 ¢ ) VZ.J-

-

-

-1
s

TIME (SECONDS;)

ety

a



ﬁzu.w:

. ENTER YOUR DATR AT LOCRTIDNS Mak
TS OF SANDPACK DENATERING tASSLMING WATER 15 RISING w1THIN THE SANDFACK),

.

BoAhf),

FINED AND LEAVY CONTINED AGUIFERS.

ot
s

4
3
6
7
]
9

(RO
- S e

~3

[CRTRN
BRURINY

© e
-

e e Gt ) e
R R R R

s
H
'
B

HTINE prnd Ti PRARCONN (TIME ec 1 LN
HY S 1) iy b
! ! 0.00

i 1.46 0
' ' ‘ A.60
3 5,67 0 €2 o, 00
H §.8s ] 0,220 : 8.00
H 9.85 i 0.210 1 14,00
! §.8¢ 1 6,200 ;17,00
oSBT 0,150 20.00
! °.89 ) 01707 27.00
FE P (PR O L I A 38
HE A8 J B O & O X 0
i §.83 0 9130 0 47,00
: 9,98 ! 01200 5.0
3,95 ! 6,110 1 82.%0
9.9¢ ¢ 0.500 1 87,00
9.97 ! 9,090 1 BZ.00
9.98 ! 9,080 87,00
10.01 0 0,050 ¢ 127,00
10.03 0.030 | 157.00
10.04 6,020 1 247,00
16,05 0.010 } 827,00

IFRGIECT NAME sHINED
SRRDG : 028,024
i { 13X1
R CUTR
L ADATE :
1] iFE i10): i2rsubel = ZGan s 0.0833 {radius 1n §t.!
SEFFECTIVE SCREEN DISMETER:(I r eub wi = B, = 9.3333 {ragius in #t.
SEFFECTIVE SCREEN LENGTH: (L) = 5.00 Ft.
SMAL DRANDDWN (IN SURSET): (Ymax) £ 0.2 Ft.
BSTATIC WATER LEVEL: {5HL) ® 10.0¢ Ft.
$DEPTH FRON SW. 10 EFF. SCRSEN BOTTON: (M) = 166.25 Ft.
$EST, AQUIFER DEPTH iSWL TC AGUIFEK BOTTOM): (D) = 175,00 Ft
LINCLUDE SAMEPRCL DERATERING {ENTER 1 IF ¥ES, © IF KO)? L
o SBANDFRCI'S SPEIFIL VIELE {5v) = 0.10
BOUNE® AND RICE CURVE COEFFICIENTS:
RRTIO OF L/ir sut W) = 15.00
~~-LOE OF L/{r sub w} = 1178
FOR PARTIALLY PENETRATIND NELLS--
A= 1,63
b= 0.2%
FOR FULLY PERETRATING WELLS--
[ 1.38
---EVALURTION OF LN{Re/(r sub w}):
3 SIS [B12)
CONST,2 = 3.2677 =(MAY, OF b.0)= 3267
LNike/ir sub w} = a1
EFFECTIVE » sub ¢ (for sandvack dewatering) = 0,0833
11/T)ELNIYo/YE)) (SLOPE) = -1.25€~02 sec*{-1)
H
JHYDRAGLIC CONDUCTIVITY Ky = 2,4%E-05 ft/sec | (sessszomerexTrzzzc
i 7.376-04 ca/ser 1 {s=zeexyzzazzzezsss
: 1 4= 0-13% 9
keoression Outout:
Tenstant -1.398400
Std Err of ¥ Est 0.0292
 Souared 0.9982
o. of Dbservetions 18
Dearees of Freetoe 16
¥ Loptdizaentisi =1.28E-02
§td Err of Coei. 6.0002
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7. UNCONF INED AND LTAKY CONFINCD ROUIFERE.

HNDDWE

e Dl
v 900 )
PR RRCLON
. [3V-L U 1.2
B heS0 1 1.40 0
: 620 1 1.6
B 0.590 ¢ 1.80
H ¢.560 1 Z.00
i 0550 ¢ 2.20
: 0.510 0 Z.40
H 0.490 1 2.80
H . G470 ! 2.30
H - A 0,340 ¢ 3.0
: £.58 1 4500 A
: 5.60 1 .410 1 T4
: 6,67 ! 0,390 ¢ 3.60
FR-W X 0.380 ¢ 3.80
PN 9,370 4 4.00
HE N 0.350 1 420
b8 63300 LK
FRE Y O 0,310 3
Pooedt 0,300 8
VBT 4.290 1
TooeI3 6,280
HE W I 0.260 ¢
L R/ 0,250 §
PRI 9,240 1
boo8JdB Y 02300
I W1 ] 0,220 1
HE N[ 0.210 |
i b.BE €.200 |
PoooeB2 0 0180
HE N 3 0.180 ¢
HI N 0076 1
DB 0160
H .86 : 0,150 }
N T 4,140 3
L 688 ¢.130 ¢
PoosaBT Il 0.1200
HE B ) I 6,100 §
R 73 0,090 1§
% L G070 ;
K 2,060 5
H - 050 ¢
. o 04
PooegE L 6030
NN SRR 7
} 100 010 S

RFRETRTION OF SLUR TESTS:

. ENTER fDUF Dnlh 4T LG LU0 THE S

15 OF SANTFACK DEWATERING (ASSUNIND WATER 3S RIZING WITHIN THE SANDFACK.
(TINE sec ¢ LN

EPRCIECY NAME sHIRCD

n dt)

(*d
e = .0an, = 9.0833 iracius i $4.
i OEFFECTIVE SCREEN DIAMEYE = 6.0 1n, = 0.333% iradive
SEFFECTIVE SCREEN LENSTH: (L) s 5.00 Ft.
IMAL DRANDOWN ()N SUBSET): (vaax} = 0.95 Ft.
$STATIC WATER LEVEL: {SHL) = 7.0 Rt

9.53 Ft.
175,00 Ft.

SDEPTH FROM SML 10 EFF. SCREEN BOTTOM: (H} =
SEST. AQUIFER DEPTH (SML T0 AQUIFEF BOTTOM): (D) =

1L ANDPACY. BEWATERINE {ENTER ! IF YES, 0 IF WD)? 0
SSANDPACE ™S SPECIFIC YIELD (Sv) = 10
FOUNER AND KICE CURVE COEFFICIENTS:
RATIO OF Li(r seb w) = 15.00
-=-L0B DF L/{r sub w) = i.178!
FOR PARTIALLY PENETRATINE MELLS--
A= 1.93
Bs 0.9
FOR FULLY PENETRATING NELLS--
[ 1.38
~=-EVALUATION DF LN{Re/ir sub w)i:
CONST. = ¢.328!
CONST.2 = 6.2074 =(NRL, OF 6.0} 6.0000
LKike/(r sub n) = 1.74
EFFECTIVE r sub c (for sandoack gematering) = 0,0833

(1/TMLNCYO/YY))  (SLOFE) = 1, 00400 secti-1}

£ 21E=03 dt/sec

tHYDRAULIC CONDUCTIVITY wy =
i 3.49E-02 ca/set
H

Fearession Outout:

Constant -1.73E-18
Std Err of ¥ Est 0,0000
¥ Scuared 1.0000
No. tf Observations 36
Degrees of Freedoe 34
X Coefficaentis) 1.00E+00

Std £re of Coef. 0.0000

(eeszzrezzezssamaze

(€22 22222 L2221

t=04-48s




RATE OF RECOVERY WELL M-2 RISE

i
/ |
{

LN (DRAWDOWN)

-
->

-4

0.00 280 5.00 7.60 14.80
TIME (SECONDS)



INTERFRETATION OF SLUB TESTS

HTI®E aanttDEFTH TC. DRAWIORN I

i

o

DO D D e e g e e
SGeee S d wm

-

o

=

£
5
3
8.
8.
[
L]
s
£
g

'
'
i
1

i

'
i
.
i
'
3
’
i
'
i
'
:
3
i
'
i
'
3
'
i
1
i
'
i
’
'
[l
H
'
i
i
H
'
i
'
i
i
i
'
i
'
H
3
i
'
b
‘
i
1
H
'
'
i

188
NSl
[
150
o140
0,430
¢.320
0.410
0,100
0.0%0
0.080
0.07¢
[0
0.050
0,040
0,030
¢.020
0.010
6,000

'
B
'
H
'
i
)
'
'
H
'
'
i
il
b
H
'
i

s L4, = 0,083 iradtus 1n ft.!
: Ear, = ©.3333 iradius an 4t.)
IEFFECTINE = 11,80 Fr,
Y DRAEDONN i1K T ymax) = “0. 05 FL.
$STATIC WATER LEVEL: (5WL} ] 7.97 Ft,
SOEPTH FROM SWL YO EFF, SCREEN BOTTON: (KB = 11,60 Ft.
$E3T, RQUIFER DEFTH {SNL T0 AQUIFER BOTTOM): (D) = 175.0¢ Ft.
SINCLUDE SAKDFACK DENATERINE IENTER 1 IF VES, 0 IF ND)? 1]
TSANDEADY '8 SPECIFID YIELD i8y) = [US 10
SOUWER AND RICE CunvE COTFFICIENIS:
RETIE OF Liir sup wr = 34,80
tr = 1.5418
FOR FARTIALLY PENETRATING NELLS--
[ .60
Fe 0.36
FOF FULLY PENSTRATINS WELLS--
Cs= 2,03
~=~EVALURTION OF iNiKe/ir sub wi):
CONST.} = 0.3059
CONST.2 = 6.1948 =(MAX. OF 6.0)= 6.0000
LNiRe/tr sub W) = 2.4
EFFECTIVE r sub ¢ (for sandoack dewatering) = 0,0833
(1/THiNYO/YE))  {BLOPE) = -2.258-02 secti-1)
HYDRAULIC CONDUCTIVITY Ky = 1.535-03 ft/cec

4.61E-04 ca/sec

Kegreseion Gutouts

{onstant ~1.81E400
Std £rr of ¥ Est 0.0087
¥ Scuared 0.9982
Nz, of [dservations Iy
Dearees pi Freesos 4
1 Coeffrraent(s) -2.256-02

Sto £rr of [oei. 0.0005

(rzxemsrasesszessy

+=19-41s



]

FNOFDRAWDHDOWN (TNiYy)

RATE OF RECOVERY TEST: WELL E—3

FALL




RETATION OF Siie TESTS: FOR UWCON®
BRTR AT LOCATIC

BOJNES AND RICE METHOD FOR ¥
HEUHT

LI A

AND LEARY CONFINED AQUIFERS.

18 SITING NITHIN THE SRNDRALY:,

sHING
pLUIBER T
. : : 2-0 FISE
P H .00 2 R LTI E SELLAS
2 ' Vo250 ; OIDATE COLLECTED  3)2-14-94
PRI H H 5,280 1 .80 11,2730 ; JRISER FiFE {1D%: i2resbe)= L0an, = 0.0835 (radius ir €t,)
H H P82 S.00 1-1,3093 b SEFFECTIVE STREEN DIAKETER:(2 r sub w) = 8.0 = €,3333 iradius 1n ft,)
H- I H ! 0.260 3 4.00 3-1,3471 | SEFFECTIVE SCREEN LENBTH: (L) b 11,80 Ft.
H - H H 8,250 ¢ .00 1-3.3883 1 tRAX DEANDOWN (IM SUBSET): (¥sax) = .26 Ft.
H H H t11,00 1-8,4271 1 SSTATIT WATER LEVEL: = 1.57
- i ) §15.06 0-1.48%7 ¢ FROM SNL TC EFF.
F : H LN St FEv DEPTH (SHL
P {UN . H L3 [ H
HE 3 . H 6,200 | H e
1z i H G190 i
113 H H 0.180 ! i BOUNER ARD RILE CURVE COEFFICIENTS:
HETI : HE U9 ¥ I 3 1. Vo ORRTIDGF L/ir sub wh = 34.80
HI - ‘ } 180 ¢+ 35.00 i-5.8326 5 ~--L08 OF L/ér sub wi = 1,548
HE T 7820 0.150 0 39,00 1-1.8973 1 FOR FARTIALLY PENETRATING WELLS--
HEVA H 7.83 1 0.140 1 41,00 !-1.9681 ¢} h= .60
HE - PO 0130 0 47,00 3-2.0402 4 B= 036
L P 7.85 0 6.1200 51,00 3-2.5203 1 FOR FULLY FENETRAYING WELLS--
V200 H 7.87 1 0.100 1 25,00 3-2.3026 t= 2.03
P H 7.88 ! 0,690 1 75,00 {-2.4079 |
e V88 0070 0 BS.0 5-2.8553 4 ~~<-EVALUATION OF LN{Re/(r sub w)):
Hra 3 H 7.9 6.060 1 95,00 1 ' CONST.L = 0.3085
P Poo7.920 0,080 ) 125,00 H CONS1.2 = £.1948 =(WRY. OF 6.0)= .0000
[ ' 793¢ 0.040 1 145,00 ! H Like/ir sub w) = 2.4
12 H AL 0.030 ¢ 185,000 i
1278 PO7.95 ) 0.020 1 205.00 1-3.9120 ¢ EFFECTIVE r sub ¢ (for sandpack dewatering) = 0.1318
B H H ' H H (1/THLNGYR/YE) ) (SLOFE) = -1,55E-02 sect(-1)
Hs H H H H [ H
L3 : H ! H | OIRYDRAULIC CONBUCTIVITY wy = 2.616-05 ft/sec | (s=scrssssses=sezer
I H H H H HH 7.95E-04 ca/ser §  {zzxzs=czzazaesers:
H | H H H H ! feoression Dutout: t= q = 305
i H i H H H ¢ Constant -1,28E+00
138 : H H H Do Bud Errood ) Est 0.020)
V36 H H ' H i R Seuared 0.9622
HN H ' H H ! No. o Dbservations 7
1380 H H H : i Deorees of Freedos H
| ! ' ‘ 1 Doetéacientis!
H ' ! t Rc grroef Loed.
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O BF BLUE TEZTE: FOL UNIDNFINED &
Y'vﬂa mApLET

l»‘ilihi.'f 1

L N Y S e

SATE COLLECTED  112-2-90

!.‘.!SEF. FIPE LID): 27 sub o)
EFFECTIVE SCREEN LIAMETER:(2 r sub w)

=
i) z
iSHL) =
Frm‘ SH Tu :Fr. SCREEN EOTVON:

HBUIFER [‘Erﬁ- iSWL TG RRBUIFER BOTT
5 {ENTER 1 |

laMD‘k") § SPECIFIC YIELD (Sv) =

2.0 in, =

B.0 a0, =
5.00 Ft.
-0.43 Ft.
10,06 Ft.

w o= 166,25 Ft,
o (D) s

F YES. 0 IF ND)?
0.0

EOUNER AND RICE CUBVE CGEFFICIENTS:
RATIO OF L/(r subw) =

~--L06 OF Litr sub w) =
FOR PARTIALLY PENETRATING WELLS--

A= 1.93
B= 0.2¢

FOR FULLY PENETRATING MELLS--
L= 1.38
=--EVALURTION OF LN{Re/(r sub w)):
toNsT.) = ¢.177
CONSY.2 = 3.1

Litke/{r sub wi =

15.00
1.178)

=(NRY. OF 6.00=

2.1

§

EFFECTIVE r sub ¢ (dor sandpack dewatering) = 0.1318

{H/THLNYO/YEY)  (BLOPE) =

-8.88E-03 sec*(-1)

(HYDRAULIC CONDUCTIVITY ik} =

4.17E-05 dt/sec
1.278-03 ca/sec

o
[}

kearession Dutouts
fonstant

Std Err of ¥ kst

k Souared

No. of Observatiens

ieprese o Sreedor

Loetizcientizs)
d Err ci Loed,

~1.402400

0.0122

0.9783

N

3
-2, 2807
0,0008

-

(zzzzessscserassass

{S3SEFITTITTLTLTRISL

t=44-29 s



RATE OF RECOVERY TEST: WELL F—-2
FALL
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#7100 OF SLUE TESTS: FOR uNCONTINZD AND LEAKY CONFINED ADUIFERS,
ENYER YOUR DATA AT LOCATIONS MARKED BY AN °3°,
TEUF SANDPACY DEWATERINE (AESuMING #RTZR 1T RISINE NUTHMIN THE SeaREaTid,

BLiNER ANE RICE METH
TC UTILIIE TRIS WE
FROguAM Can INCLUD

IbATE LOLL B 04-Jjar-91

HI T H o6 i (.0B62 ! IRISER PIFE «1f): sub ¢) = 2.0 in, = 0.0833 {radius in §t.)
HI B H H 00 0.0877 CTIVE SCREEN DIAMETER:(2 r sub w) = 8.0 tn, = 0,3333 {radius an 4t.)
HE- I 91 I H 80 0,0488 ! IEFFECTIVE STREEN LENGTH: (L) = 5.06 Ft.
L3 B S Y LB H ) 10,0296 © SMAY DRAWDDWN (IN SUBSET): {(Ymay) = -1.34 Ft.
P A [t I H 2.40 10,0198 ! ISTATIC WATER LEVEL: (SHL) s 10,48 Ft.
HE i .48 0 H .84 | AGEFTH FROM Skl TO EFF, SCREEN BDTTOM: (H) = 91.00 Ft.
H N L B H $EST, ROUIFEE DEPTH (SHL TO AQUIFER BOTTOM): 1D} = 175,06 Ft,
HE T 1450 H & DEWATERINE {ENTER 3 IF V! ¢ I NP 0
R i ) I v H 0 =000 . 13AN SFECIFIL YIELD (5v) = .10
V120 PR F P LA R b 3,40 5-0,0819 )
13 PG 9201 3.b0 1-0.0B34  BOUNZR AND RICE CURVE COEFFICIENTS:
HE L HE § P [0S J T 3.80 1-0.0943 7 RATIO OF L/ir subw) = 15400
HE L HE S P+ I £.8% 1 4.00 1-0.1185 ~==L05 OF L/{r sub w) = 11768
U PO 0.BBO Y 4,20 1-0.1278 ¢ F0R PARTIALLY PENETRATIRE MELLS--
V17 P33 0B 440 1-0,1393 8 Az 1.93
HB L I § P 5,850 ! 5.40 10,1825 ¢ B= 0.25
HEL A HE Y SN - /B 5.40 10,223} FOR FULLY FENETKATING WELLS--
V200 o120 0740 3 7.40 1-6.3081 ) C= 1.38
1 HE t IS L B 0.680 ) 8.40 1-0.3857 :
1321 oo 3,630 ! G40 10,4620 0 ---EVALUARTION OF LN{Re/(r sub w)):
P23 H 51 6,59 1 16,40 1-6.527% CONST.1 = 0.1581
1248 H H 0.540 1 11,40 1-0,8182 CONST.Z = 5.5294 ={MAX. DF b.0)= 5.5294
125 H 6} 6.500 1 12,40 (-0.8931 ! LN{Ee/tr sub w) = 2.3
1262 H 34 C.470 1 13.40 1-0.7550 !
1271 i ¢ 0830 % 14,40 1-0,B440 ¢ SFFECTIVE r sub c (for sandpack dewatering) = 0.0833
1280 H H 0,400 3 15,40 {-0.9283 ¢ {H/THLNYD/YEY)  (SLOPE) = -8.15E-02 sec*(-1)
1292 H ' £.370 0 16,40 1-0.9943 1 H
1308 H } 6,340 1 17,40 1-1.0788 | WYIRAULIC CONDUCTIVITY ) = 1.31E-04 ft/cec § (ssezrezsrzezzrec:
13 H D320 3540 -39 0 3.998-03 easser | (z=rammmzmmzvemaar
1328 : DR800 1540 (-12379 2 !
L3 : PR 20,80 L34 keoressicn Dutout: t=0-444s
D3 H V6,240 0 2:.40 i-1,4271 1 Constant 2.59%-01
HE ' H €226 22,80 -1.50140 1 S8 Erroof ¥ Est 0.080¢
136 H 2,190 1 23,40 1-1.8807 | R Souared 0.9966
1370 Vo063 0 0,370 1 24,80 1-1.7720 1 Mo, of Dbservations 47
138 YO10.82 0 G.1k0 5 25,40 !-3,B3Z6 ! Deorees 0 Freedos [}
IS P 6.0 0 G440 0 i=b.8eEs L
400 HE [ -1 2 [ &I ak02 ¥ Lopffrcaentie) -E.158-02
P AL ;16,55 0 H 3te Err of Loef, 6.0007
B3 HE 18- ;
43 16,84 4 H
T 16,82
P45 FR U8} B
4 B L8- T
7 TN L
-4z




LN OF DRAWDOWN (LN(Y))

RATE OF RECOVERY TEST: WELL P101B

FALL

v
i
i

i

-3

-4
0 10 2 30
TIME (SECONDS)



e INTERPRETATION DF SLUE TESTE:

DT AT LOLK

DEWATERINE .4

FOE UNCONFS

i AND LeAky CORTINED ABUIFEES.

[T

S @~ oo -

20

i
'
'
H
'
H
'
'
i
'
H
'
i
'
H
v
i
v
H
'
B
'
'
il
i
'
3
'
i
'
v
1
i
il
H
1
H
i
v
H
v
.
i
'
l
'
i
v
i
.
g
1
'

WHELL ND

JTIEE zer N

LAY SR ]
H 1,430 ¢ G001 03577
B : 1.020 ¢ 1,00} .3507
H H 1.410 ¢ 2,00 1 0.3436
H 3 H 1400 1 10,00 0.3385
1098 1,390 ¢ 2B.00 & 6.3293
R O%3 1,38¢ 1 34,00 06,3228
M 1OV 13700 TEL00 1 0.314E
S LN R 1,360+ 41,00 5 8,307
i G320 1380 47,00 0 63001
e 1.340 3 51,00 5 0.2027
10,90 1530 0 55.00 1 0.2852

s
H
H
i
'
i
'
i
'
H
'
'
'
1
i
'
'
'
i
H
i
H
s
H
v
i
'
i

TRARLYST

4-Jan-91

$0ATE CELLECTED

$RISER PIPE i1D): 2rsucl= 2.04n. =
SEFFECTIVE SCREEN DIRMETER:(2 r sub w) = 8.0 in, =
JZFFECTIVE SCREEN LEMEY (n = 3.00 Ft.
INAY DRANEDNN (1 rotYsax) = -1.38 Ft.
ISTRYID WRTEF & (SHL} = €.57 Ft.

IDEPTH FHON Si: F. SCRIEN BOTIOM: M} =

0.0833 tradius in #t.}
0.3333 {radius in ft.)

10,88 Ft.

HEN Th AGUIFER BOTTOMN: (M = 175,00 Ft.
VIhCLUDE 3ANTFACY DEWATERING (ENTER 1 IF YES. © IF NO!? 1
$5RRDPACK " E SFELIFIT YIELD vy = 0.10 H
ECUNER AND RICE CURVE COEFFICIENTS: '
RATIO OF L/tr subw) = 15,00 H
---L8E OF L/ir sub w) = 1.1784 !
FOR PARTIALLY PENETRATING WELLS-- B
RE 1.5 H
: ke ¢.29 H
FOK FULLY PENETRRTING WELLS-- H
t= 1.38 '
---EVALUATION OF LN{Re/(r sub wiit H
CONST.Y = 0315 H
CONST.2 = £.1992 =(MAX, OF 6.0)= 6,0000 1
LNike/tr sub w) = 1.78 H
EFFECTIVE r sub ¢ {dor sandoatk Gewatering) s 0.5833 H
(1/T)ELNEYo/YE))  ISLOFE) = -2.94£-02 sec™i-1) H
IHYDRAULIC CONDUCTIVITY n = 3.64E-05 4tisec i {(=sasmaezczrzzzoass H
H l-“i‘as ceiset | «=zzmzexssrzzzzsees H
keoressien Dutput: t‘o 555 H
Constant 2.37¢-01 H
Stg £rr of ¥ Est 0.1530 H
E Scuared 6.984) H
%2, o+ Jbrervationt S8 )
bearees o Freedor S H
[ -l.84E-52 H
tte Erropi Loef. ©.0005




LN OF DRAWDOWN (LN(Y))

RATE OF RECOVERY TEST: WELL P101C -

FALL

037 ;
{

0.36

0.35

- \-\

0.33
T

0.32

0.31

03

0.28

0.27
0 10 2 30 40
TIME (SECONDS)



BOUNER N2 RICE NITRJD FOR 1§
THOUTILIIE T3S M
[

v OF SLlE TESTE:
S DATR BT LOEH
BERATER NG -

H U3ViKE eanlU5ERTE 100 LR TIME sec 1 LR .

O INF IRRTER Pt ey oo s 202,024

et H : H H 153028 FALL

HI LI § P 1.4%0 0.00  0,3988 ! PANALYST 1PLCHALEK]

P F v 3 1,460 § 0,20 0,3784 ; SDATE COLLECTER H 04-Jan-91

HE ;10,57 ) 0.810 ! 0.80 $-0,2007 ! IRISER FiPt 11D): f2rsubp) = 2.0 i, = 0.0B33 fradivs in 41.)

HE HES (O 1 3 0,680 1 1,20 3-¢.3857 | SEFFECTIVE SCREEN DIAMETER:(2 r sub w? = §.0an, = 0.3333 iradius 1n §t.)

- P08 L8201 140 I-0.47BG . SEFFECTIVE SCRZEN LENSTE: L) = 9.00 Ft.

H HE N o 3 ¢.260 ¢ 1.60 1-1.3871 1 sMAX DRAWDONN (3N SUpZEi): (Yeax) = e Ft,

P A ! .90 ¢ G.140 ¢ 1,80 i-§.9e4! | sSTRTIC WRTER (EVEL: iSWLE = §.78 Ft.

HE B i 9.87 1 6110 4 2,20 1-2,2073 | ADEPTH FROM SKL TT EFF, SCREEN BOTTOM: (K3 = 38.45 Ft.

S I H §.77 1 0.010 1 2,40 i-4.605Z | $EST. AGUIFEC DEPTH ISWL 7D AQUIFER FOTTOM): (D) = 175.00 Ft. H

H [ ' } LINCLUBE SANDPACK DENATERINE {ENTER ! If YES. 6 IF NO)? 4 H

HE I H H H H ¢ $SANDPACK'S SPECIFIC YIELD (5v) = 6,10 H

12 ' i H H H H

13 H H H H i BOUWER AND RICE CURVE COEFFICIENTS: H

HIS T H H H H P ORATIO OF Litr subw) = .00 '

V19 H ' i H H -==i08 BF L/4r sub u) = 14314 H

HET ; ; : H H FOR PARTIALLY PENETRATINE NELLS-- H

YA H H H H H A= 2,33 '

L1 i H H i h b= 2.32 !

L : H H H t FOR FULLY PENETRATING WELLS-- i
i : i H H H [ HY L] H
' H H H H H H
} H H H H H --~EVALUATION OF LK{Re/(r sub w)): H
H H H ! H H CONST,1 = 0.2129 H
H ! H H H ! CONST,2 = $.8568 =(MAI, OF 6.0)= 5.8568 H
) i H H H H LNiRe/Ar subw) = 2.1 H
H H H H H H EFFECTIVE » sub ¢ (for sandnack dewatering) = 0.0833 H
H H 1 H i P CUTHLNGYRIYRY)  (SLOPEY = ~1.23E+00 secti-1) H
' ' y ) ' ‘s ' .
H H H i H tOIHYDRAULIC CONDUCTIVITY ) = 1.28E-03 ft/ser | (rEsczemrszzmssamee . )

3 H ! H H H 3.91E-02 ca/ser { {=ssze= szEssEs H

13 } H H H H H -0y - H

R i : : : ; ! Fearession dutouts t=0-2.3¢ :

H{ H i H H + Conctant .85€-01 H

135! H H H H ! Std £rr of ¥ Eet 0.3651 i

P30 H f H H + F Sevared 0.8845 H

3 H : : : v No. o° Dhservabione E H

38 ) i ! H . i Deorser o° Freedos ] i

VR H | H i .

B IO ! H H H i X Coedsicamntis) -1 25400

K H ' ) H P 5td Err of Loed. 61793

I : i : H !

HE N H i H } H



LN OF DRAWDOWN (LN(Y))

-2

-3

-4

-5

FALL

RATE OF RECOVERY TEST: WELL P102B

0.5

L5
TIME (SECONDS)

e



. INTERBRETATION OF SLU3

LEAY CONFINED &
1,
RISING KITHIN THE SANDPACK)

3.

DY Y

R . IR L ST A Y

O4-Jan-C:

BRISER FIFE (0D 12reubct = PLOS T A
REEN DIANETER:(2 v sub ) = e, =
EN LENSTH: {1} : 9.00 Ft.
TRAT DRAMEDMN (1K SUBSEI): <(Ymax) s .46 Ft,
ISTATIC WaTzh LEVEL: (SHL) s $.7b Ft.

SLEPTH FRO™ SW. TG EFF. SCREEN BOTTON: (M) =
3EST. AQUIFER DEPTY (SWL TG ABUIFZR BETIOM):
SINCLUDE CAND

D) =

0.0833 iradius in 1.}
0.3333 (rataus an it.)

$8.4b Ft.

DEWATERING {ENTER } 1° YES, & IF WD)?

175.00 Fi.
0

o I5RRDER SPELIFIC VIZLE (Sv) = ¢.10
© BOUMEX AN RILE LOZFFICIENTS:
RATIO GF L/ir sub w) = 700
~=~105 OF Liir sup wi = 14314
FOR PARTIALLY PENETRATING NELL3--
L 3

i JIE TRIS W £Y, ENTER ¥OUR DATA &7 L
PROGRAN CAN INCLUDE EFFECTS OF SANDPACY DEWATERIND
CITINE aan IDEFTR TOD DRAWDOWN [TIME sec 1 LN
(I ST T30S PR 7 L S IR
. i E.8D 9,450
H LB L 0UBEG
H HEE Y} B 1
H HE S} | 6,650 1 C.b4 10,4305
H P2 6. 540 ) 0.60 i-0.6182
H . 5 ¥} 0480 3 1,00 1-0.82i0
H R 8,320 1 .20 i-0.13%4
H e G240 ¢ 1,40 11,4271
H ; 9.8% 6.150 1 1.60 31,5378
' Voosn 0,000 1 1,80 1-3.2189
. '
. s
H
H
!

s
H
,
i
)
H
'
i
'
H
b
]
i
}
i
'
i
'
H
)
i
1
i
)
H
]
i
'
i
v
'
fl
i
'
i
]
4
v
'
1
i
H
v
H
¢
i
'
i
1}
{
'
H
]
B
v
H
]
(

'
\
)
i
1

3
)
H
'
i

B= .32
FOR FULLY PENETRATING WELLS—-
L= 1.

--~EVALUATION OF LN(Re/ir sub w)):
CONST,t = 0.212¢2
CONST.2 =
LN{fe/{r sub w) =

2.1

5.8568 ={MAX. OF 6.0)=

5.8558

EFFECTIVE r sub ¢ (4or sandpack desatering}
CLTMUNYO/YE) ) {SLOPE) =

0.0833

-1, 108400 sec*i-1)

153
2.50

SHYDRAULIC CONDUCTIVITY K =

E-03 $tisec
£-02 ca/ser

kegressaon Outputs
Constart
St8 Erroof ¥ Est
E Sauarer
No, of Qbservations
Degrees ¢f Freedos

1 Lopityzaentis) =1, 16Ee00
Seg Err oé Coed. 0.190%

13201
0.1557
0.9447

5
?

(zxzrsszcroresrazax

{xeszs

t=0-1.65

3TEXETTSTIZTE




- RATE OF RECOVERY TEST: WELL P102B

RISE
0
~ E. ] i
— i
T —
- T
W/ e
- -0.5 ‘\.\ ~—
\I\\‘
- - N
: <
i =
- I
v
4 \
~ -15 e
g N
Ce .,
- 7 N
4 , ! i
, i | |
ﬁ -2 | i H
-
o/
%
-0
&% . §
- } i '
i :
! L}
-3 : i !
' .
) i
=35
0 0.5 1 1.5
- TIME (SECONDS:



: T3I0Y 40 443 P5 H H ! !
! {S)IUTITI0T L | ! ! H H t
! o 0paRsy 45 Saad0i] | ! ! H H
¢ [4 SUGTIRALISAE 43 N | ! ! ! : :
! £568°0 paaEndg § ! H ! H i !
' F100°¢ 183 4 48 443 H H ! H ! :
! 10-320"1- juejsue) | ! ¢ ! : H
' $IRAING UATSSAUGAY i H ! H i H
1 3€h-h)= 'y : { ! ! v
H T32IITIFA2TIIRAIIZ) | 235/93 £0-353°C [ H H H H H
H esasazasazwzz) | 95/34 $0-381°1 : ) ALIATIINANGD JTINCYAAHT ! ' H ! H tog !
H ' H H H H ! 4N
H (1-1335 70-389°9- = (3407951 (OABUNTILLTE H H i ! A
H £580°9 = (Gutsaiendp Aleapues Jopt 3 A0S 5 IALLS3SET L ' H H f [
. . \ . : h Log
H 837 = (W GNS /ANt H H : -+
H ey S(0°9 40 Xz I1CY = 7" iSH0J 1 8015' 01 o' 11 HELA I HE 14N
t 20810 = 1*ISNDD HE IR DN LErer e
! LU(N GAS 4y i34iNY 10 NGTi¥AT9AI- 1oLy : 43
' 109 o=t OV'3 H PR
H 3008 =3 HESIT N SR ! HE A
H -~§TI3N SNILYMIINI4 ATIN4 ¥O4 ¢ 80CH'0-1 O¥°9 i HEI
H 520 q 581h°0-1 0§ H Ll
! 2871 ¥ 15080 : HASH
H --STT3M SNTIWHAINI4 ATWiLHEd 564 | L388°6- : HCI O
H [ETAN = (N385 44T 40 §0Te-- [ TAb I ! HE-t O
: 51 = (N ARS ST G OLINE 1 (98E09-! : {
! SINIE314430 3887 T Sl : e
H : wm-- by ! HIrA
: LisD] = cA% I3 BTt H I
! [} G0N 310 834 41 1 430N3} 34T .n« NYS 3307 ..:. 110¢°5=1 : H T
‘34 00588 = (@ adeldd musm« 0L §) HE43T 4350094 CLSTE | W8T ! I
REN TN = (M) tWOLLOF N33EIS 443 QL NS W04 HL4IES | dwEZ'0- H HE I
IYIATY YL SIIVISE ! IO 0~ G : HPEN
. Ve

N3 NNOGNWHT Xtus (1401

T NIINIE FATL3344

s

DTV U sATpvd; JI0et) : 1 433438 3103344 3t ' I I
VTR T RIS, LGNS H $32 FE
H

)

: *OQEAINYS IHE NERLIR

: “SHI10Y 2IHIINGT iy



RATE OF RECOVERY TEST: WELL P102C

RISE

-0.2

)

ﬁ.
=]
|

bl -t
< =]
| |

-035
~0.45

CCARINTID NANMCICIANT XTI A -VJ_

-0.3

=0.53

10

PR P ]

TIME (SECONDS)



EDUNER AKD RICE METHDD FOR INTERPRETATION OF SLUG TESTS: FOR UNCONTINED AND LEANY CONFINED ADUIFERS.
70 LTILIZE THIS NORKSHEET. ENTER YOUR DATA AT LOCATIONS WA BYOAN PN,
PROGRAN CAN INCLUDE EFFECTS OF SAMDPACK DEWATERINE (ASSUMING WATER IS FISINE WITHIN THE SANIFALY:,

- TTIME el RBERTF TC DRARLGHN (TINE sec @ LN
W ik} iWRTER PR i HEEY] o H Z0iZe. 324
e’ i H : i HISHICE LY
b 8.9 0 H .
T2 PR3 H t SDATE COLLESTED
- I H 25 H : b SRISER PIRE .30+ = .01 = 0.0833 (radaus in #i.
HEE tona BLIM ! t SEFFECTIVE SOREEM DIAME = B4 in, = 0.3333 fradaus an ft.)
v H- H AT $.150 ¢ H i SEFFECTIVE SCRETN LENBTE = 7.0 Ft.
HE T ' .44 6.120 H ! IMAY DRANDOWK (I SUBSET): (Yaax) = ~1.90 Ft.
I H 7.138 6110 ) 3.00 1-2.2073 ! $SIATIC WATER LEVEL: {SWL} = 7.02 Ft.
- H 7.2 H 4,00 1-2.3026 * SDEPTH FRON Sili . SCREEN BOTIOM: | 8.64 Ft.
- N R H H i 175,00 Ft,
RO H 7.00 0 H . | 1
i H 709 70 ) 12 YIELD i8v) = ¢
Y f 7.08 1 4,080 3
I R H 07 0,050} BOUNER AKD HILE CURVE COESFICIENTS:
- BT DoT0e Y 0,040 EATIO OF Liir sub wi = 22,32
H A ' 705 §.030 1 -=-L08 OF L/ir sub w) = 1.3467
HET PO 00200 FOK PARTIALLY PENETRATINE WELLS--
H T H 7.03 0 .00 ¢ = 2.17
H H H H s .38
i P19 H H H FOR FULLY PENETRATING WELLE-~
P! : : H i 1.5%
Pl H H 70200
1228 H H 7.020 % «~=<EVALURTION OF LNiRe/ir sub wiie
Fr e H H i LONET.1 = 0.3319
[yl H ' H CONST.2 = 65,2128 ={MAX, OF b.0)= 6.0000
‘ 1250 ' H H LNiRe/(r sub wh = 1.93
V28 H H H
V210 ! H H EFFECTIVE r sub ¢ f4or sandpazk dewatering) = 0.1318
P H H H (1T LNEYO YD) (SLDPE) = -1.3BE-0} secri-))
HVE I ’ i i )
I H ! ! THYDRAULIC EONDUZTIVITY ) = 3. 10E-04 $ticer
- ‘ y Hx) I H H 3 H S.45E-03 ca/eec
T i H H
1338 B H H keoression Dutput:
R H H ! Constant -1.80E+00
P H H H Std £rr of ¥ Est L2057
-» 1361 : ] ; R Souared 0.911
13 | H H No. of Observataions 14
138 H H H Degress of Srescos 12
B H ' !
B IO H ' H X loeiticaentts, -1.38E-0t
H T H H Std Err oé Loed, 0.90%%

Tulz EBLYSAEET,

e VIUE BAlR 0 (3lei)

TETION OF 3t TESTE: FOR UNCONTINEL AND LERYY CDNFINZD AQUIFERZ.



RATE OF RECOVERY TEST: WELL WT-101-A
FALL

2
\\
/
/
— —_ 4

\
{
/

/

ha
——— a.r-.MP,..i..illl e ——
__\k
m . o
\.&
e
\,
P I
-
< n 1_h 2_, 4_» 2
v COARIPNTID BNANCICTANN 2T , [ 4}

20

135

10



loin ileeain ITTECTR UF Bnhef nuk wtwmiCRIAG

D ITIME 93ni3DEFTH TO. DRANDOWN [TIME sec ! LN M)
Y XY RRTER FAL iy HEE? 2 IR A} 3] H 20026.024
et . H H H WWi-104 RISE
FI H 0,470 1 9,00 1-0.4005 © sELIAS
H : 0.820 5 .20 3-0,4780 312-3-%¢
B H L5601 .40 1-0.893 0.0832 (radiue 30 {t.)
R I B 4,360 0 C.ef 1-0.5878 . tradius 3p it
H : 0.290 0 0.80 1-1,2379
L H 6.220 1§ 1.00 i-1.5141
HE H 0.190 0 1.20 2
I ! 0,150 1 1.40 3~
I H b 1,60
S H VLS
S ¥ B V ! .

2! ' SO0 2,20

13 H 6,080 1§ 2,40 ¢ ;. EQUNER AND RIZE CURVE COEFFICIENTS:

HI £ ! R ¢.050 ¢ 2.80 3 75 RRTIDDF Lotrsubw) = 22,32
HRT I V8,980 00400 Z.80 1-3.2189 ) ~=-L0E OF Lilr sub w) = 1.3487
HE - H 8,95 1 0,030 ¢ 3.00 1-3.5086 § FOR PARTIALLY PEMETRATING WELLS--
HE Y N6 00200 3,20 138020 8 &= a1
HR LY H 7,08} 0.010 } 9.20 1-4,6052 | b= 6.3
HEL A \ .02 0,006 1 16,20 § ERR ¢ FOR FULLY PENETRATING WELLS-~
1268 i ) ! i H {= 1.5%
P28 ! B ' H H
e ! H i H H ~=~EVALURTION OF LNikes!r cub wile
S i | | : H CONET. 1 = 6.3379
il H H H H H CONST.2 = £.2128 =(NAX, OF 6,00 £.0000
PRI ! H H H H LNiRe/tr ek w) = 1.93
i { H H i H i
Y2 H H H H H EFFECTIVE r sub ¢ (for sandpack dewateryng} = 9.0833
Hy I | ! H H H {H/THLRYO/YR) ) (SLOPE) = -9.77E-01 secti-1)
1290 H H ! H H H
1300 H H H H +OUHYDRAULIC CONDUCTIVITY K= §.61E-04 ftiser | (zmmmsmssaszeserre:
V3 ! H H H HH 2.855-02 cafser | (xzssszpazesmeczsse
1321 H : ; H B ! ol
V33 | H i H H Regression Output: t ( 3 s
3348 H i H H ) Leastant -4.948-0}
1350 H i H ! ! Std Err of ¥ £st 0.0425
HEUR H H H H t R Sowared 0.9981
137 i H ' H { No. of Observations 1
1381 H H H H i Deqrees of freedoa g
139 H H ' H H
P40 i H H ! i1 Ceedéicientis) -9,776-01
P4 ' H ' H ! Std Err of Ceed. $.0202
HE Y i H H H H
} 43 H : : : H




SE

&

10

5
TIME (SECONDS;

4

o

RATE OF RECOVERY TEST: WELLWT—-101-A

-1

™ ]
l |

-4

CCARINTTID NAACO CTANS TICT & VLJ




BOURER AND RICE METHOL FOR INTERERETATION OF SLUB TESTS: FOR UMCONS INE: AND LEAKY CONFINEDL ADUIFERS.
T UTILIZE THIS MORK ENTER YOUR DATA AT LOCATIONS WAKVED Tt BN
FROSRAX CAk ISCLUDE EFFECTS OF SANDPACK DEWATERINS (ASSUMING WATER 13 RISING WITHIN THE SANDRACK).

P LBVING aunt3DESTH TO! DRAMDOWN (TIME sec i LK ! SPROJECT NAXE NG

oo x) IwATER P Y VoY 0 Y)Y SPROJECT ND H 20026.024

-l 3 H H H 1 SMELL WD 1028 FAw
b H ' 0.00 } ERR | PANRLYETY

Pl . i H 1.00 1-0.6804 | IDATE COGEDTED H
3 ; H V2,80 {-1.6607 | SRISER PIFE (iBi: (2rsube)= 2,00n, = 0.9833 (ragius in #t.)
44 H H . H 3.00 L BEFFECTIVE & bW o= g0 in, = $.3337 tradius irn £t}
R H . C0 360 £ §
[ H : G100 ] .80 z
T, : N D561 =
5 H v, 080 1 = He
EE : G070 0 L=

L H & 050 1 IF VI3, ¢ IF RS
i1 . Ne D.9%0 1 9957 o.1e

i H 7.2 0 0,040 3 .2

A : 7.05 ¢ 0,030 ¢ . 3 . EOUMER AND RILE CURVE CDEFFILIENTS:

HL] H 7.04 3 8.020 16.00 1-3.9120 ! RATIO OF L/ir sub w) = 30.87

v 15 H 7.03 1 .010 22,00 1-4.4052 1 ~—-L08 OF L/{r sub w} = 1.4895

U] H 7020 i FOR PARTIALLY PENETRATING WELLS--

Y H H 7.920 H k= 2.47

HS Y H P 7.020 ' B= 0,34

L H H 7.020 !

H H B 1740 H {= 1.86

) H 7.020 H
2 H H ---EVALURTION 8F LNiRe/(r sub wi):
i H H CONST,) = .3207
2 H CONST.2 = 5.2023 =tXAX, OF 6.0)= 5.0000
5 H LNiRe/(r sub w) = 2.4
2 '
ki t EFFECTIVE r sub ¢ (for sandoach dewateramg) = 0.1318
22 H LTI ILRIYR/YA LY ISLOPES = <1,23E-01 sectt~))

29
30
3t
3
33
3

(szezeeccereerseres

HYDRAULIC CONDUCTIVITY thy = 2,236-04 #t/sec

'
H
£.80E-03 cassec | (zeessz=sszzszzsemz
)
i

t=36-32 ¢

kegreszion Qutout:
Constant -1,938400
Std Err of ¥ Est 0.0966
R Sovared 0.9849

35

Se mm a em mm e e Bu me etk e oo e e mn mm en mm ee et e e o e e me e o me e

i 37 ¥o, of Dheervations 1
138 Degrees of Fresdon k]
130

I 80 X Coeéficientis) -1.23E-01

i 8) Std Err of Ceef, €.0051

HE Y]

L83




RATE OF RECOVERY TEST: WELL WT—-102-A
FALL

2

-1

CCARINTID PNIAACH CT AT XTI vv 3 i ¢

-1

15

TIME (SECONDS)

10




D P I S U
arn=283 TaRTnw

o (AESUXING WATER J§ RISINE eITHIN THE SANDFALI),

S om oy

[

b

By = e e e e e
SOowmIUe e

M
35
36
37
38
35
L
4
4
HE ]

SFROJELT NAXE SHINCD

VPRQIECT MO t 0026024
CARELL KD i
P OIPNK

RISk

reshel s :
rosub w o= g.01n, =
= 11.08 Ft.
(Yeax) =z 4.04 Ft,
$ETATIC AT 15t} = 10.29 Ft.
SHEPTH FROM SWL YO EFF, SCREEN 23TYO0M: (W) = 3.53 Ft.

$EST. AQUIFER DEPTH (SNL TD AQUIFER BOTTON): (D) =
SINCLUDE SANDPACK DEMATERINE (ENTER ) IF YES, O IF WD)?

= o ey
TFIBT S

como
S <

2

o
eSS S

3
H
b
7
]
3
6.

"o e
o
2

ISANDFALY'S SPECIFIC YIELD iSy) = 0.1
£ CURVE COEFFICIENTS:
Flr sub wr = 3k[.27
---ilE BF L/(r sub ws = 1.522
FOR PARTIALLY SENETRATINS WELLS-~
[ 2,55
| ] 0.35
FOE FULLY PENETRATING NELLS--
L= 1.97
~=-EVRLUATION OF iNike/(r cub w)):
CONST.1 = ¢.3281
CONST.2 = Z.1282 =IMAX. OF 6.0)=
LN{Re/ir sub w} = 2.3
EFFECTIVE r sub ¢ lior sandpack dewatering) = 0.1318
LL/THLMYD/YE))  (SLOPES = ~7.41E-02 sec*t~1)
HYDRAULIC CONDUCTIVITY K) = 1.368-04 ft/sec | (azs=zmezerczsweexe:
{ . CE-03 calsec | (aamzeremrzzesssss:
Regress:on Outout:
Conctant 1.458+00
§t8 Err o ¥ Est 0.005%
¥ Sousren 0.9688
Ho. of Gbservations [
Degrees 2f Freedos 4
I Comdfrcaentis) ~1.818-02
Std Err of foei. 0.0067




RATE OF RECOVERY TEST: WELL WT-162A

RISE

P (SO SUREPSINIEY LS S, S,

1.5%

n
n
R |
-1
l--m
n—
b
o
wd
v, v - v -y
e 4 = b = a o “ -
—t 4 -4 -4

CCARINTTY PNAACICTANT I CT - v./-l._

€
~
3
L)
~
=
[a]
Z.
)
Q
1]
172
@,
w
=
E
<
-
v,
=



EGUNER AND RITZ METHGD FOR INTEKGEITATION OF SLUG TESTS: FOR UNCONFINED AMG LEAXY COMFINED AOUIFERS. H
TCUTILIIE THIE W 1 ENTER YOUR DATA AT LDCRTIONE MARKED By AR *1°. !
[23 ¥ (AN INCLUDE EFF 0F SANDPACY DENRTERINS (R3SUMINE WATER 15 RiZINE WITHIW THE SRKDFACK), H
SITINS mur ADEFTH T0 DRANCOWN (TIME sec & N ) T ORRNE uo H
VoiX) WRTER P (Y) 34Xy b 1Yy 1 9RRDJECT MO : 20026.024 H

N H . ! i OWEL NG $HE-1038 FALL i
; H 4,000 4 0.00 3 ERE | BANRLYET tELIAS H
6,200 UOADRTE IPLLE H

. H " = tup o) = T tradie i ftar )
: H ' 0we w! o= [ radies 2§t
i ' L il = H
H H 1 : f1sax) = '
H H 1,40 ' 15} : £t H
H H i H ' SCREEN FOTTON: (B} = t.45 Ft. H
' H 1 } i BEST, AGUIFER DEPTH (SWL TD AGUIFER EOTTON): (D} = 12.33 Ft. H
H H 2 i i LINCLUDE SANDPACK DEWATERINS {ENTER 1 IF YES., 0 IF KG)? 0 H
H ! 2 ' ¢ ISANDPRCK S SPECIFIC YIELR (Sy) = 010 H
| i ' 1 BOUWER MWD RICE CURVE COEFFICIENTS: H
H ' H H IC OF Liir sub w) = 15.35 H
H H | : LDE OF L/ir sph wi = 128N H
H H ! H ALY PENETRATING WELLS-- '
: V H : be 2.07 '
H ' H H b= .30 H
H H H P FUR FULLY PENETRATING WELLS-- H
) H H H t= 1,50 }
H i H } ~=-EVALUATION OF LN{Re/ir sub w)): H
H i } } CONST.S = 0.3711 H
H ! H H CONST.2 = 2.8683 =(MAX. OF 6.0)= 2.868% H
H H : H LNike/ir sub w) = .52 H
H : H ! EFFECTIVE r sub ¢ {for sandoack dewatering) = 0.0832 H
H i i | (H/T)ELNIYe/YR)Y  (SLOPE) = ~5.928-01 sect(-1} H
3 ' H ! IKYDRAULIC CONDULTIVITY ) = §.10E-04 $t/sec | (wszssezsszresezes H
' i ' H 1.85€-02 ca/ser t  (esrzsezsaszszszaes i
! ' : i1 =02 :
H H H H Regression flutput: 0 ; S i
H H H i Constant -5.886-01 H
H H H i Std Erroof V£t 0.93%0 H
H H H } 6 Souared 0.9484 H
H H H ! No. of Qbservations 4 i
H i H i Dearees of Freedoe 2 H
H H i X Coeificrentisi ~5.92-01 H

H ' Std Err of Coeé, 0.0997 H

' H H
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RATE OF RECOVERY TEST: WELL WT—-103A
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0.5 1.5
TIME (SECONDS)




FOGNEF AN RICE METHOD FOR INTERPRETATION DF SLUE TESTS:

[Reays

To uTILE

THIS NORESHEET, ENTER YOUR DATa #
CRISEAN CAY INC &

LLUEE EFFECTS GF SAMDPACH DEW

Rl

' SUTIME 2inlSDEPTH 10! DRAWDOMN IIME sec . iN
oo Xy IRRTER Fel (Y HEEY 3 I

Do HE 8- X 1
I : P HEE Y {{
i3 . H H Rid
B ! . :
.8 VTR 02800 080
P FE I TN U7 X ]
1 ‘ 7.8 ©.120 0 1.2¢
VB H 798 §.470 8 4.00 1-2.4593
HI I H 7.97 ¢ 6,020 ¢ 5.00 {-3.912¢
HE U U708 0,000 0 23,00 1-4.5052
AR H ' H H
[ ! H H !
H R H H H
L y ) H
150 H ' : H
Dle H H H '
AT H H ! H
H Y- H | H H
HEL A } H ' H
1200 H H H '
H I t ! : H
v b | H )
e } H H H
L H H H H
1250 ! ! H !
1260 H H i H
1271 H ! ' }
128 H H H H
129 H H i H
1300 ) { 3 )
HR H ! | H

<«
<

At ' ' '
P33 i H i

LI H H : |
135 H H { !
HE L H ! ! b
Y H i H H
H H H : H
V38 i ! ! H
HE L i H ; '
HE I i i H |
P42 H H ) :
K . H i H

HIND

IPRGIECT NAME
1PRGJECT K3

.r.r;u_zﬂ
IUIRE

pacember 14,1990

Ieged oy PLI
RiiZr sub wl = i, ®
: Ft.
= Ft,
= 7.58 Ft.
SLEFTH FRON 3WL TO EFF, SIREEN BOTIOM: ‘M) = 4,45 Ft.
G587, RQUIFER DEFTH (SWL 0 AQUIFER BCTTOM}: (DI = 12.33 Ft.
LINCLUDE SANBPACK DEWATERING (ENTER | IF YES. 0 IF ND)? ¢

SEECIFIC YIELD (Sv) = 0.10

19.38
1.287%

| 253
FOR FULLY PENZTRATINE WELLS--
C= 1.50

-=-EVELUATION OF LK{Re/ir sub wi)s
CONST.Y =
CONST.2 =

=iNAY. OF 8.0)= 2.8683

2.8485

l
3
'

1
3
»
)
v
i

'
i

iNtRe/r sub W) = 1,92
EFFECTIVE r sub ¢ {for sandoack dewatering} = 0.0833
CL/THLNIYo/YE) ) (SLOPE) = =1 315400 sec” (-1}
TRYDRAULLT CONDUCTIVITY [{A. 1,398-03 ft/ser | (ssmscozrarsTzzzzes
i 4,10E-02 cafser ! (srszsezserszazsze

Feoression Dutpet:

Constant -3.538-01
Std Ere of ¥ Eet 0.1756
k Souared 0.%085
2. of Oheervations [}
Genress cf Freedon 4
1 Coefiacientis) ~1,31E+00

Std £rr oi Coed. 06,2098

2, - 1es




RISE

RATE OF RECOVERY TEST: WELL WT —103A

w1
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.._.\.M\ N

v CCADINITTI NS CO ST AN 2T VZ;.

2 » 9 E L ) e E

135

TIME (SECONDS)
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RATE OF RECOVERY TEST: WELL WT -104A

FALL
F
|
|
|
i
{
{
‘: !
!
b
|
\
‘I\
5‘-
iy
\.\'\
!
i s ( s
! T ' |
| ——
| T
4] 10 20 3d 3¢ hJi} Ry 70
TIME (SECONDS)



T ® e x ¥

FOUNER AND RICE METHOL €Or INTERPRETATION OF SLUE TESTS:
T5 UTILIZE THIS &0
PROGRAM CAK IRTLUDE £F

FECTS OF SANDERCY DEWSTERING

EET. ENTER “0UR DA AT LOCATIGNE K

FOF UNCONTINED AND LEAYY CONFINED AQUIFERS,
BY AN 3%,
WATER IS RISING NiTHIN THE SANDFACK),

{RSSUME

' PPTINE ean!JBEFTE T DEAHDOWN 1TIMZ sec . LN ¢ SPROJEDT NAME tHINZD

H B § LI 3 S PN S § A LSkt ] H 200z8.,024

Jmeeed H ‘ ¢ B i OBWELL NG SWT-1048  RISE

HER } 502 1 6.010 1 0.00 14,6057 | TANALYST sELIAS

HE H S48 0,830 ¢ 2.90 1-0.1855  MLATE COLLECTED HYSILE

i3 B3N G700 8 2,80 i-0.3567 | IRISER PIPE (ID): 2rsupc)= 2.0, = 0.0B33 (radius an #t.)
LI H S 570 2,80 1-0,5421 | SEFFECTIVE SCKEEN DIAMETER:(2 r sub w) = 8.0 in. = ¢.3333 fragius in #t.)
P51 H 5.5 ) 0.4580 ¢ 3.00 1-0,7765 | BEFFECTIVE SCREEN LENSTH: (L) * 12.87 Ft.

L PSS 30t 320 ! SMAY DRANDOWK (IN SUBSET): (Veax) = 0.70 Ft,

A H 5.72 % 0,290 ! 3.40 * USTATIL WATER LEVEL: {SHLY = 5.01 Ft.

PR ) 3. 4,280 ¢ Mt ' SLEPTR FROM KL TO EFF, SCREEN BOTTON: (W) = 12,87 Ft.

1 i 87 2.280 1 .80 U RERY, ABLIFER DEFTH (SWL 10 AGUIFER BOTTOM): (D) = 175.00 Ft.

HR {0 EE- ] N OO A B ¢ §INCLUDE SANDPACL DENRTERING (ENTEK 1 IF YES, C IF KO)® 1

B 1 H .88 | 0,470 1 5,20 \ SSANDPACE'S SPECIFIC YIELD (Sv) = 0.10

1120 ) 5.8 1 €150 8 440 0 H

H R ! S.E7 Q.140 ¢ 4,60 1 | HOUMEK AND RICE CURVE COEFFICIEWTS:

R L i 5.8 0.130 ¢ 4.80 1 ' RATIO OF L/Ar sub w) = 38.01

HE L Poosh a0 5000 | ==-i05 OF L/{r sub w) = 1.5799

H Ul H 5.9 0.100 ¢ §.60 } ' FOR PARTIALLY PENETRATING WELLS~-

HE v PS80 0.09 0 S.BO ! H A= 21

HS L 5.3 0,080 1 6.00 ! ! B 0.37

L POS.M 0.070 0 7,00 © FOR FULLY PENETRATING WELLS-~

H P58 Ghe0; 7.80 3 H [ 2.1

121 } 5.9 4 9.050 ! B.0O '

73 H 5.57 0,040 1 11,00 ¢ H =--EVALUATION OF LK{Re/ir sub w)):

P20 ' .98t 0.030 ¢ 12,00 ¢ H CONST.1 = 0.3024

Hy O P59 00200 15.00 0 ! CONST.2 = 6,188 =(NAX, OF 6.0)= £.,0000

H - V6000 0,010 1 25,00 ¢ H LN{Re/{r sub w) = 2.3

HY O i 6.0 1 0.000 ¢ 39,00 ! i

HF H H ' | i EFFECTIVE r sub ¢ {4or sanduack dewatering) = 0.1318

1268 i H H H H CL/THUN(YO/YEY)  (SLOFE) = ~8.08E-01 secti-1)

V28 ! H H H H H

R H H H H ¢+ IHYDRAULIC CONDUCTIVITY Ky = 1.286-03 #t/sec ¢ (ssszsrssxzzszesex:
13 H H H ' i 3,09E-02 ca/ser f (sEssmesssssszssice
1320 i ! H B it i -

1334 H H H H H Regression Dutout: = —a'é -Ys
HIEL i H H H v Lonstant 1, 448400

135 ' H H H i 5td Err of ¥ Est 0.0748

L3 ! H H ' R Sovared 0.9827

13 H H H H i No. of Doservaticne 1

138 H H H H ! Deorees o Freecos ]

139 H . H B H

B L i H H } 71 Loetiicyentis) ~6.08E-01

HE B H i H H ! 5td Err pé Coet. 0,035

D42 ! H H i H

HE xS ' H ! i :



RATE OF RECOVERY TEST: WELL WT—104A
RISE

[X]
|

8

"
|

COCRINTIDI NAANDO CIAATTACT A<D v

-

~t
|

» 2

10

TIME (SECONDS)



-

&

4

[

1

LOUNER AR

3¢ 4L

FROGRAN TAN § DEwRT

L s

B (¥
Il i . DOWELL NG
R 5,65 4 LO6 0 O.B31 T JARALYEY
P2 H §.42 1 .20 1 0384
F LOBS 1,40 1-1.8578 ¢ = €.0833 (radaue in £t.)

LI 8.02 0 - i .= 03333 iradiee 1n #t.)

HN 2.4

¢! . R

T ! &,00 .

2. g8 0 .08 Ft,

L3N ! 8.67 ! 9,950 . by = 175,06 Fi.
P H 8.0¢ ! 4,080 ! ' .0 0F N7 1}
HDE AN H B8 4 G070 ) .10
C12 H 8.4 1 ¢.088 § H
13 PoOBS Y 0,050 71 BOUNER AND RICZ CURVE COEFFICIENTS:

LI i £.02 ¢ 0,040 1 7 RATIC OF L/(r sub w) = 0.4
$15 ) H 8.01 ! 0.030 1 H - Litr sub wl = 1.4BOG
PAs i £.00 § 3,026 3 ! : €08 BARTIALLY BTING WELLS--

17 H H H i H 4= 85
HIB -3 H H ! H H | 32 0.34
D1e H H i : v SOR FULLY PENETRATING WELLS--

V20 i ' i ' i L= 1.6¢
v N i H . H
1221 ! H H H H ~~~EVALUAT1ON OF LNike/ir sud w)):
130 H H H H H CONST.) = 0.3227
Hy {I ) ) | i i LONST.2 = 5.,2041  ={MAL, GF §.00= £.0000
125 H : H ! ! LNiRe/tr sup w) = 213
I H H H H '
127 H : H H i EFFELYIVE r sub ¢ {ior sandoach dewatering) = 01318
D28 H H H H T TN VoY) 15L08E 5 ~1.B1E-01 sec~i-1)
138 : P P : H i
HI O H B H H i = i
D3 : H : : trzazzes =
YR . ; : : t=3.6-44 g
3 ! H t B #poression butout:
HIC B H ' H H
351 H . i H
. .




RATE OF RECOVERY TEST: WELL WT—-105A
FALL

=15

COR I PNIASC CIAAT I T S | v

4

L

ra
|

3 =

4

v
n
|

-

-4

13

TIME (SECONDS)

10

:

2 5 9

.



= ¢ = A @

.

i
'
i
'
i
'
H

<

’
H
‘
'

STINE axnidBEPTH 10!

K

WRTER FH.)

DRAWDONN (TIME sec !

i)

{4}

1.180
¢.950
¢.720
.59
5.470
0,380
€310
4,250
0,190
0. 180
0.140
0,130
0,110
9.100
4.090
4,089
8.070
0.050
0.040
0.93¢
0,020
0,010
0.000

0.00
0.60

1.00

120 -,
1.40

HY -

1.8}

2,00 )

2,20 i-1.6607
2,40 1-1.8328
2,60 1-1.9851
2,80 }1-2.0402
3.00 1-2.2073
320 1-2,3020
3,40 1-2.4079
3.60 1-2.5257
3.B0 1-2,85%3
5.00 1-2,5957
7.00 1-3.2189
9.00 i-3.5066
13.00 1-3,9120
15,00 2-4.6082
32,00 ! £RK

+h3

+ BFROJECT WAME HIL
! SPAGIECT NG H 2602024
» WHELL WD tWi-105A RISE
{OIANRLYST - sELIRE
o SDRTE COLLECTED  +12-14-%0

s
» SEFFECTIVE SCREEN LENSTH: (1) s
UARY DRARDONN (1N SURSET): iveax! =
! ISTATIC WATER LEVEL: i) =

i BOEFYR FROX SW. TG EFF. SCREEN

$EST. AQY: % (SNl TO ABUIFER BOTTON):

3.0 e,
E.0 an.

19,08 Ft.
0,95 Ft,
7.98 Ft.

(§) =

(9) =

o

{radiue in 2.}
(radivs in #t.)

et o
<3 @
<1 ol
o

=

10.08 Ft.

VINCLULE SANDFACK DEWATERING (ENTER 1 IF YES. ¢ IF ND)?
$SARDPAC'S SPECIFIC YIELD (Sy) =

0.10

175.00 Ft.
17

BOUNER AND RICE CURVE COEFFICIENTS:
RATID OF L/ir sub wi =
-=-i08 OF L/ir sub W) =
FOR FARTIALLY PENCTRATING WELLS--
[ 2z
k=
FOR FULLY PENTTRATING WELLS--
C= 1.8

&

A
.34

@

==-EVALUATION OF LN{Re/lr sub wil:
CONST.S = 0.3227
CONsT.2 = £.2041
LN(Re/(r sub w) =

30.24
1.4506

=(NAX, OF 6.0)=

2.3

£,0000

EFFECTIVE r sub ¢ {for sandoack dewatering) =
-6.626-01 sec™i-1)

(17TYHLNYO/VR) ) (SLDPE) =

0.0833

WYDRAULIC CONDUCTIVITY Ky = 8.32E-08 ft/sec
1.93E-02 ca/set
wegression Outout:
fonstant 4.33e-01
Std Err of ¥ fet 0.1318
k Soyared 0,978
NG, 0f Doservaticns is

Deorees of Freedoe

i Dordéscaentisy
Ite Zre of Ceed,

~£.82E-0]
0,4357

14

H
V
'
i
i
i

(szzzezzzswaresese:

{RETEPTETTSTSTIRETES

t- 23-28s




RATE OF RECOVERY TEST: WELL WT—-105A
RISE _

)

[}

CCRIPITID PO CTIANY TIC A v

® W

. .

. A

-4
5

KN

¢

A
™~

1§

10

» —m

TIME (SECONDS)

M



‘ BOUMES AND KICE NETHOD FOR INYEKFRETATION OF SLUB YESTS: FOR UNCONF INED AND LEAKY CONFINED AQUIFERS.
T8 UTILIIE THIS WORKSHEEY, ENTER YOUR DATA AT LOCATIONS MARKED &y AN *3°,
PROSKAN CAM INCLUDE EFFECTS OF SANDPACK DEWRTERINS {ASSUMINE WATER IS RISING SANDPATK ).

‘ H TUTIME s DEFTH TOU BRANDONN [TINE sec  SFROJECT NAME tHINCD .
B $ n I o ¢ IFRBJECT N : 20026.024

. H H : G shi-1068 FaLL
| N 9.62 % 9,000 | 8.00 i SARALYST sELIAS
H 9% 0,940 1,00 i SDATE COLLECIED
H B 9.80 ) 6,780 1.4 ¢ BRISER FIFE De. = 0.0833 lradivs in #8,}
t H H 320 63000 1,40 ¢ IEFFECTIVE * (.3333 iradaes 2r it))
L~ ; VG240 0200 LB o BESFECTINE
N : 16 H R H
H ! H oED !
H : : H 3.00 L OIDERTE FRON SKL §.25 Ft.
H : 4,00 | $E51. ARUIFER DEP 175.00 Fi.
! : | tT.00 1-3.9120 0 iF YES, O IF NOI? (1]
H i : H H ¢.10
H i H | ! '
113 H H H | EQUNER AND RICE CURVE COGSFFiCIENTS:
LI L H H H ' RATIO OF L/{r sub w} = 2.7%
1518 H H H H H ==-L0E 0F L/{r sub w) = 1.8433
g H H H H H FOE EARTIALLY PENETRATING WELLS--
37 . ; H H : = 2.3
H . H H H H ¥= 6.32
H H H ' H ' . FULLY PENETRATING WELLE
H i | ! V i €= 1.77
H H H H H H ---EVALUATION OF LN{Re/ir sub whie
H { H H i H CONST.T = 0.3310
H H i H H H CONST.2 = 6,2091 =(MAY. OF 8.0)= 4.0000
i H H ! H ' LNiRe/{r sub w) = 2,06
‘. [y H ' i H H
i ' H ' : i EFFECTIVE r sub ¢ (for sandoatk dewatering) = 0.0833
H : i ' H H (1/THINIYO/YEY)  (SLOPE) = =3.57E400 secti-1)

H B H B H ]
1308 H } H i THYDRAULIC CONDUCTIVITY ) = 2.766-03 ft/sec | (=ezszzsazzazzzaesa
Y3 ) H H 3 B.40E-02 pajeer ) (rmsmszsrzmemwemmaa
320 H ' H H HN !

13 H H H H H Regression {utout: t= ..L JUO S
H H H H H 1 Constant 4. 708400
H H H i ' \ Std Erroof ¥ Est .23
H i H i i } R Souared 09554

t H ! b ! No. of Ohservations 4

{ t ! H } H i Degrees of Freedoe H

130 ! ! ! ! t
HI [} ! ! } 4 i I Coeificientis) «3.57E400

, LTI ' ' H H t Bl Err of Coef, 0.4782
1423 H H i H H

* 43 H H ! H H
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RATE OF RECOVERY TEST: WELL WT—-106A
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|
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3
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ECUNER AND RICE WETHOD FOR INTERPRETATION OF SLUE TESTS: FOR UNCONFINED AND LEAXY CONFINED AQUIFERS.
TO GTILIIE THIS WORKSHEET, ENTER YOUR DATA AT LOCKTIONS WWRIED BY AN *8°,
eRNCLON Lop INCLUDE EFCECTS OF SANDPACK DENATERINE (ASSUMING WATER IS RISING NITHIN THE SANDPATK).
I SETINE myniSDEPTH TGD DRAWDONN JTIME sec i LN | OPROJECT NAXE THINCD
WL 0 CWRTER FE.E (V) 1 QXY 1 (YYD DPROJECT NQ : 20025024
teaent : : H : | SHELL WO Wi-1088 RAGE
Do : ©.540 2 ! pakaLYET ELlk2
H : B GR ET ;
3 . .420 = o, = SEIY iradave gn #1.)
5 i H = £, = [
% H H $.230 3 ! =
H v B.BE L Gulel H =
7 PoBS2 0,000 1 2,00 1-2.3026 ! =
8 ] 0.070 3 2,20 1-2.4593 ! ODEPME FRO® SK. 70 EFF. SCREEN BOTTON: (W) = 9.25 Ft,
9 H £.97 0.030 ¢ 2.40 1-2,9957 | 9ESY, AQUIFER DEPTH {SWL TO AQUIFER BOTTOMI: (D) = 175.00 Ft.
10 ' 8.9¢ ¢.030 ¢ 2.60 1-3.5066 | YINCLUDE SAKDPACY DEWATERING (ENTER t IF YES, 0 IF NO)? 0
1 1500 0.020 1 2.B0 -3.9120 ! YSANDPACK'S SPECIFIC VIELD {Sy) = 0.10
12 Lo9.m 0,010 1 14,00 1-4.8050
13 ! ! ' BDUMER AND RIiCE CURVE COEFFICIENTS:
14 : B t ORKTIG OF Litr sub wi =
15 ! H H -==L0E OF L/!> sub w! = 10433
15 H H H FOE FORTIALLY WENSTRATING MELLS--
17 i H [ .36
18 H b= 0.32
19 ! FOR FILLY PENETRATING WELLS--
20 ) [ .71
21 H
22 H —-EYALUATION OF LNiRe/{r sub w}):
H CONST.1 = 0.3310

CoNsT.Z = 6,209 =INAL, OF 6.0} 4.0000
LH{Re/tr subw) = 2.0

~
[ e

[
o

keeression Dutout: 't-:‘ 'q = 9'8 5

27 EEFECTIVE r eub ¢ (for sandoack dewatering) = 0.0833

8 (U/THLR(Ye/YE)Y  {SLOPE) = ~2.008400 secti-1}

2% H H

30 tHYDRAULIC CONDUCTIVITY X} = 1.55€-03 ft/sec | (swrexxnrmsmesszaz
3t ' 4.71E-02 ra/sec | (esczermmsraezsess
32 H !

3

34

[y

Constant 1.73E+00
33 Sed Err of ¥ Est 0.0458
35 F Sousred 0.9981
37 ko, of Dbservations g
3 Dearees of Freedos 4
38

1 Coetficientis) -2.00E+00

Std Err of Coef. 0,0353

-
k=3
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APPENDIX B
- IN-FIELD HYDRAULIC CONDUCTIVITY SLUG TEST FIELD FORMS



Donchue YT
ARCHITRCTS

SCIBPTISTS

INFIELD HYDRAULIC CONDUCTIVITY sHeeT_f oF |
SLUG TEST
wewnuveer_ PID2B

PROJECT NO..__ (0L, . 2B

SITE: HiMcO DuMP

LOGGERIDNuMBer: DY

CLENT:_ U SEDA

TOTAL DEPTH OF WELL: Y XY

WELL DRILLED BY: élczhnjﬁaf:h&ié_&m
DATE TEST PERFORMED: . \iin 4t , 194

v 1
DEPTH OF WATER IN WELL: 5 UL"

INITIAL TRANSDUCER WATER LEVEL: ﬂ . Z:é

will equal distance between water table and
* {bottorn of sand pack.

. |
TIME TEST PERFORMED: 1200 STATIC TRANSDUCER WATER LEVEL
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE:_ R/
OBSERVATION WELL/KIEZOMETER Yircle): DIAMETER OF PIPE: ___ 2"
< FALL/RISE YEST (circle) HoTH SCREEN LENGTH: 5 Loe A
FORMATION WELL SCREENED IN: OUTWASH EFFECTIVE SCREEN LENGTH® "L _" i@e&
STATIC WATER LEVEL (T.C.P.): &S '
Data 7-8Bar SILOG I LOGGING SEQUENCE
" .
o A 'a';f;f, . [ﬁf"l? SEGMENT |NUMBEROF | INTERvAL | SEGMENT | ELAPSED
— Ll
_( NUMBER | READINGS (SEC.) (SEC) (SEC)
1
| 1 2
] | 3
1 JJ_ L 4
5
T — 6
I v ;
FPressure = Water Leve! :
Transducer ~- Stainless Steel Slug ™75
”
11
8 Beatone Seal 12
l P> Sifica Sand 13
L 14
Welt Screen 15
. ¥ | 6
*L" length is less than the sand pack length it PRESSURE TRANSDUCER PS!:
the water tabie intersects sand pack, where *L STAINLESS STEEL SLUG LENGTH:

NOTES:

TEST PERFORMED BY: _Yam  PucHRLSKY

DATE:_ Jny ., Y 1041

CALCULATIONS BY:

LOGGER DOWNLOADED BY: _ Y. . 1A~

DATE: \/ ‘\.4 /O/

DATE:

COMPUTER FILE NAME:

-
N

4 )

: :‘\/:

e

v o
".A‘_
hd




- Sonohue T INFIELD HYDRAULIC CONDUCTIVITY sHeeT_i oF_!
: - SLUG TEST
- PROJECT NO:__200 26 . 023 WELL NUMBER: PiolB ]
SITE: HiHCO DUMP LOGGER ID NUMBER: o
- CLIENT: (USEPA TOTAL DEPTHOFWELL: __\CC . 5 +
WELL DRILLED BY: \THes ' Ine. DEPTHOFWATERINWELL __ 9], 00
DATE TEST PERFORMED: ___| /H 4] INITIAL TRANSDUCERWATER LEVEL: __ | C - L
v mme TeEsT perrormeD: _ 1H0 STATIC TRANSDUCER WATER LEVEL:
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE: __ & 7/
™ OBSERVATION WELLAIEZOMETER Keircle): DIAMETER OF PIPE: ___ "
¢ EST (circle) SCREEN LENGTH: ___5
FORMATION WELL SCREENED IN: (i durisls EFFECTIVE SCREEN LENGTH* 'L __ D
» STATIC WATER LEVEL (T.CP): __ Q. 08
w
7 Data 7 Bar SILOG I LOGGING SEQUENCE
P . .
| o _d Dnetive Casing | secment | NUMBEROF| INTERVAL Y | ELAPSED
= 27 PYC Casing NUMBER | READINGS | (SEC)
| (SEC.) (SEC)
1 5 & 2 S
- | \ 2 Ao | [/ 15 130
) i 3 10 2 |1 520 SO |
o (“ IR ; 30 S5 | 15 | o0
' ,—r—rf s
7
4 Fressure ..!.. Water Level |— :
Transducer ~ Stainless Steel Slug 10
%
11
o ' Beatonik Seal 12
v B> S,/ea Sand 13
: 14
ﬂ 5 Well Screen 15
. 16
*L" length is less than the sand pack length if PRESSURE TRANSDUCERPSI:___ &
the water table intersects sand pack, where "L* .
» will equal distance betwaen water table and STAINLESS STEEL SLUG LENGTH: L] -ﬂ?&{‘
bottom of sand pack.
NOTES:
-
- TEST PERFORMED BY: T\ PUCHALSE ( DATE: L[4 /4!
LOGGER DOWNLOADED BY: _*_ 'Zh 1< DaTE_ * VA /O]
- CALCULATIONS BY: _\ = DATE:
——
- COMPUTERFILENAME: ___ ~ i D4 A N~
=
L




- @

C

NI INFIELD HYDRAULIC CONDUCTIVITY  sreeT_L_of 1
ARCHITECTS SLUG TEST
PROJECT NO.__CORC . 033 wewnumeer_ P10 C
sme: ___HIMCO DUKDP LocGeriDNuMBER: ()
cuent:__ USEPA TOTAL DEPTH OF WELL: SN A
WELL DRILLED BY: __Je hn ijgdj?gs & Rsee Ty . veprroFwaTERINWELL:__ 4733° 4.5
oaTe TesT PerFoRMED: | [4 /9] INITIAL TRANSDUCERWATER LEVEL: _. 5§
TIME TEST PERFORMED: 1040 STATIC TRANSDUCER WATER LEVEL: __ |\, E8
TOP OF PIPE ELEVATION: _ DIAMETER OF BOREHOLE: _ & ‘nches
OBSERVATION WELLEEEZOMETER pircle): DIAMETER OF PPE: _ D “Irehes
(Faudrise TEST (circle) screenLengTH: _ & Feet
FORMATION WELL SCREENED IN: O fiosch &% EFFECTIVE SCREEN LENGTH*"L: _ 5 feat
STATIC WATER LEVEL (T.C.P.):
oaha 7 Bar SILOG Il LOGGING SEQUENCE
coge” Drtefie Casing | cecvent |numeerOF | INTERvaL | SEGMENT | ELAPSED
~ . . DURATION |  TIME
= — |/2" P¥C Caing | NUMBER | READINGS gsc.) SEC) SEC)
1 Vs
! | 2 ? L 2
' ! 3 i
’u J J | 4 \
5 \ =
—TT 5 i\
7
Fressure ; Water Level : ?
Transducer ~ , Stainless Steel Slug 10 )
i o 1 Qi 1 I q 5
& Bearonite Seal 12 25 1 5 0
B > Silca Sand 13 L =) 20 S0
= 14 30 5 150 = oYo)
Well Screen 15
16

*=L° length is less than the sand pack length if
the water table intersects sand pack, where “L"*
will equal distance between water table and
bottom of sand pack.

PRESSURE TRANSDUCER PSE____ 5
STAINLESS STEEL SLUG LENGTH: _ 4

NOTES: P@Jmh +n=f(- a‘*

Y Staten D%-ﬁm\

AL Sl 9AK

Y3 -sbab stuet rioing test - Do rost
TEST PERFORMED BY: “TOM PUCHALIKL DATE: Tq qQ
LOGGER DOWNLOADED BY: _(_ 1»<, DATE_\/ 41 Q)
CALCULATIONS BY: (= DATE:
COMPUTERFILENAME: _ + ' ("1 C 'Qf

=




%

- 8-

. N INFIELD HYDRAULIC CONDUCTIVITY  SHeeT__OF __
ARCHITECTS SLUG TEST
SCIMPTISTS
prOECTNO:_ 20026, 023 WELLNUMBER: £ -3
SITE: j_me o LOGGER ID NUMBER: _"7(G O 2 |
CLIENT: VS € P4 TOTALDEPTHOFWELL: /757 T X 7
WELL DRILLED BY: DEPTH OF WATER IN WELL: (.07
DATE TEST PERFORMED: __ /.2-14-9D) INITIAL TRANSDUCER WATER LEVEL: _ V], ¢ {“
-
TIME TEST PERFORMED: ___ |1\ STATIC TRANSDUCER WATER LEVEL: ___7.9¢”
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE:
OBSERVATIONWELL/PIEZOMETER (circle); DIAMETEROFPIPE: 1T T D
FALL/RISE TEST (circle) ___ {35 SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* "L";
STATIC WATER LEVEL (T.C.P.):
oata 7-Bar SILOG Il LOGGING SEQUENCE
“ﬁu':, ¥ pective C‘_”’lf SEGMENT |NUMBEROF | INTERVAL gﬁ%’fgz EL#:ASEED
=] ~ |2 PVC Casing NUMBER | READINGS (SEC) (SEC) (SEC)
1 'f 0 C.zZ /C 106
, \ 2 L5 L (5~ 25
' | 3 /i 75 25
1 | 4 /75° 30 AYe vAYE)
|
—l—-uJ 5
- F 6
rrr ' -7} <O 0.2 0 /0
Pressure Wakr Lml =4 § //‘1_ )/, é’— 7/5
Transducer ~ £_J 2 2 2
) Shmlcss Steel Slug prs '_! s 30 950 450
- 11
Beatonre Seal 12
3> Si/icq Sand 13
- 14
Well Screen 15
18
*L* length is less than the sand pack length if PRESSURE TRANSDUCER PSt: /3
the water table intersects sand pack, where “L* . ’
will equal distance between water table and STAINLESS STEEL SLUG LENGTH: 5
[bottom of sand pack.
NOTES: ﬂ&({u d na I3
)
TEST PERFORMED BY: R, DATE: [2-14-90
LOGGER DOWNLOADED BY: ( K. DATE /2-14-90
CALCULATIONS BY: DATE:
COMPUTER FILE NAME:

F A,

R..H.



INFIELD HYDRAULIC CONDUCTIVITY  sHesT_[ oF /

SLUG TEST

Donochue N
ABCRITECTS

SCINATISTS

F-2

LOGGERIDNUMBER: __ 1/ F¢ 2/

PROJECT NO.: 2007 023 WELL NUMBER:
STE: _ L JM(()

CLENT: EPA TOTAL DEPTHOF WELL: _ > { &/
WELL DRILLED BY: DEPTHOFWATERINWELL 1 .15
DATE TEST PERFORMED: __[2 -2 -<31) INITIAL TRANSDUCERWATERLEVEL: ____
o~ . ]
TIME TEST PERFORMED: ___ 09 50 . STATIC TRANSDUCERWATERLEVEL: ___[0.0f0
TOP OF PIPE ELEVATION; __ DIAMETER OF BOREHOLE:
OBSERVATION WELLIEZOMETER circle): DIAMETEROF PIPE: ___ 5 !
FALL/RISE TEST (circle) S~ SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* *L":
STATIC WATER LEVEL (T.C.P.):
7-8ar SILOG I LOGGING SEQUENCE
Oata pl
- . .
ol ;’ﬁ‘;}'c‘ cc‘f"lf SEGMENT |NUMBEROF | INTERVAL | SSOMENT | ELAPSED
= ~ dsing NUMBER | READINGS (SEC) (SEC) (SEC)
R 1 5 ba X 1o \C
X , 2 LS / 5 [s
' I 3 15 g 5 15
Ve : 1S 20 480 | 450
—1TT_ 0
Pressure ¥ etr Lewt [
TFansdlacer ~ , Stainless Steel Slug 0
e N
Beatonik Seal 12
> Silcq Sand 13
9 14
5 Well Screen 15
s 16
*L" length is less than the sand pack length if PRESSURE TRANSDUCER PSI: _I5

the water table intersects sand pack, where "L*
will equal distance between water table and
bottom of sand pack.

STAINLESS STEEL SLUGLENGTH: ___ ¢!

NOTES: __ Icjeah fivd AS O

TEST PERFORMED BY: (.S 0 de , 1. LOA(A- DATE__(2-2-90
LOGGER DOWNLOADED BY: (! S0y 2 e DATE__[2 - 2.~FO
CALCULATIONS BY: DATE:

COMPUTER FILE NAME:




>

INFIELD HYDRAULIC CONDUCTIVITY  sHesT_oF

. ErGIinugERS

ABRCHITRCTS SLUG TEST
SCIBNTISTY
PROJECTNO.: 202G ¢33 WELLNUMBER ___F - 2
SITE: [ 1M LOGGERIDNUMBER: U 70 2 [
CLIENT: EFPA TOTALDEPTHOFWELL: 3/ -3
WELL DRILLED BY: DEPTH OF WATERINWELL: _ &. 5’
DATE TEST PERFORMED: __[J - 2 -9/ () INITIAL TRANSDUCER WATER LEVEL: _
TIME TEST PERFORMED: __ ()7 |5 STATIC TRANSDUCER WATERLEVEL: ___[O. &> 5
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE:
KQBSERVATION WELL/PIEZOMETER (circle): DIAMETEROFPIPE: 2 Y
FALL/RISE TEST (circle) R, SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* "L
STATIC WATER LEVEL (T.C.P.):
oata 7-Bar SILOG It LOGGING SEQUENCE
- . .
e Oretie Casing | seqyent |numBEROF| INTERVAL D aNENT | ELeeD
= 27 PVC Casng NUMBER | READINGS | (SEC) (SEC) (SEC)
1 5Ho 2R [T il
2 i> i 30 S
i t
' 1 3 12 2z 3 _Z2
UL :
L 5
—'—'/
,——r 6
' 7
Fressure = Wakr Leye! :
Transducer ~1 , Stainless Steel Slug 10
e o 1
g Beatonite Seal 12
T Bt e and 13
q 14
Well Screen 15
A 18
*L" length is less than the sand pack length if PRESSURE TRANSDUCER PS!: {5
the water table intersects sand pack, whers "L° . ’
will equal distance between water table and STAINLESS STEEL SLUG LENGTH: 4
bottomn of sand pack.
NOTES: _iclemthedd AS Ci
- \WNeil Mt Lreked
TEST PERFORMED BY: ?ﬁp 4 /.T KOACA= DATE (2~ 2- 90
LOGGER DOWNLOADED BY: DATE:
CALCULATIONS BY: DATE:

COMPUTER FILE NAME:




] —
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o
w

-

-

« O

Y

“w

Donohue SR

INFIELD HYDRAULIC CONDUCTIVITY

SHEET _/ OF _/

will equal distance between water table and
bottom of sand pack.

ARCWITRCTS SLUG TEST
PRQUECTNO:___ ZC0C4L 223 wel numeere__ <1 — /
smee HiM Ce LoaGERIDNUMBER: 1L T €O
CLENT: EFrA TOTALDEPTHOFWELL: __ JO4 5&°
WELL DRILLED BY: DEPTH OF WATERINWELL: __ /lo. /<%’
DATE TEST PERFORMED: (2~ 2 - TC INITIAL TRANSDUCER WATER LEVEL:
TIME TEST PERFORMED: j1 3¢ STATIC TRANSDUGER WATERLEVEL: ___ 2. TH !
TOP OF PIPE ELEVATION; DIAMETER OF BOREHOLE:
IEZOMETERcircle): DIAMETEROFPIPE: 2
FALL/RISE TEST (circle) Fotr— SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH**L":
STATIC WATER LEVEL (T.C.P.):
oata 7~ 8Bar SILOG l LOGGING SEQUENCE
Loqger 7 ;
&y ’ﬂ;*‘;;,'c‘ c,i‘;,’"lf SEGMENT |NUMBEROF | INTERVAL | SEGMENT | ELAPSED
ng NUMBER | READINGS (SEC) (SEC) (SEC)
1 5C o2 (O [G
, , 2 L5 ] i5 (5
' [ 3 LS 5 15 15
VL n iS5 20 | gS¢ | ~s—F
JJJ — 5
—— N o I P 7
v *2 ] {5 ] 15 1S
Fressure = Water Level 3 3 L é :f'T 7}\ 30 ; ‘:3 Q
Transducer ~~ ; 22t I T e
B Stainless Steel Slug ™ ~35 L G o G
(A — 11
&l Beatonite Seal 12
B 5> Silca Sand 13
L 14
Well Screen 15
'Wi==s 16 ~
*L" length is less than the sand pack length if PRESSURE TRANSDUCER PSI: 15
the water table intersects sand pack, where "L* STAINLESS STEEL SLUG LENGTH: o ’

NoTes: ___Epflean  Hendl e s ﬁhTmr/V = (zficned Kk SInT) <

! e yra 5—”-.iw o, as g&g&jfc/

o I D #3

TEST PERFORMED BY: (. FReplos o 1. Kific/~  DATE: 12-2-9p
LOGGER DOWNLOADED BY: DATE:

CALCULATIONS BY: DATE:

COMPUTER FILE NAME:

~FAl

Hen ¢

S F

+4-er¢



INFIELD HYDRAULIC CONDUCTIVITY

. CAUINEERS

SHEET OF

will equal distance between water table and
bottom of sand pack.

ARCHITYECTS SLUG TEST
PROJECTNO:_ 2l C 2L 23 WELLNUMBER M -2
sre___1Iim ¢S LOGGER IDNUMBER: ___ J1 702 {
CLENT: EPA TOTALDEPTHOFWELL: ___ 24, ()’
WELL DRILLED BY: : DEPTH OF WATER IN WELL: (52
DATE TEST PERFORMED: ___f 2 ~2—S38— ..,» INITIAL TRANSDUCER WATER LEVEL:
S . oF T2V o e’
TIME TEST PERFORMED: H— STATIC TRANSDUCER WATERLEVEL: __ & &3
TOP OF PIP. ATION: DIAMETER OF BOREHOLE:
BSERVATION IEZOMETER (circle): DIAMETER OF PIPE: ="
FALL/RISE TEST (circle) ___Fynit~e SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH" L%
STATIC WATER LEVEL (T.C.P.):
oata 7-8ar SILOG It LOGGING SEQUENCE
" . .
e p i £ "’3"”;:' ve Casitg | SeGMENT |NUMBEROF | INTERVAL oanron | EaeeD
= ~ _}2 ¥ Casing NUMBER | READINGS | (SEC.) (SEC) (SEC)
. 1
] [} 2
1 { 3
P - :
1T 6
v 7
Pressure = Water Level :
Transducer Stainless Steel Slug 10
4
- . 11
o &l Bentonite Seal 12
l > Sifica Sand 13
L 14
Weil Screen 15
| 6
=" lsngth is less than the sand pack length if PRESSURE TRANSDUCER PSI:
the water table intersects sand pack, where L' STAINLESS STEEL SLUG LENGTH:

NOTES: _ S\ AeW LD # 2

Cbstruchow A1 7~ 16!

Slug colel pIOT- GO doean/

J - -/4-90 , LO4
TEST PERFORMED BY: (CEroei o . T KLZ g}\ DATE: [ 2-2-90D
LOGGER DOWNLOADED BY: DATE:
CALCULATIONS BY: DATE:
COMPUTER FILE NAME:




L) CrGINNERS
ascwiTRCTS

SCINNTISTS

PROJECTNO._ 200 2L. 02D

INFIELD HYDRAULIC CONDUCTIVITY

SLUG TEST
welLNumeer___ V) - 24

SHEET

OF

SITE: H\N\(‘O

LOGGER ID NUMBER: 21902 |

TOTAL DEPTH OF WELL: 24, S0

the water table intersects sand pack, where "L*
will equal distance between water table and
bottom of sand pack,

/
STAINLESS STEEL SLUG LENGTH: ___ 2

CLIENT:
WELL DRILLED BY: DEPTHOFWATERINWELL: __ |5, 27
DATE TEST PERFORMED: __ |~ = ]4-9C INITIAL TRANSDUCER WATER LEVEL:
TIME TEST PERFORMED: STATIC TRANSDUCER WATER LEVEL: __ 7, &/
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE:
OBSERVATION WELL/PIEZOMETER (circle): DIAMETER OF PIPE: 2"
FALL/RISE TEST (circle) SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH= "L™
STATIC WATER LEVEL (T.C.P.):
oata 7 Bar SILOG Il LOGGING SEQUENCE
e Pntetive Casing | eqment |NumBER OF | INTERVAL SEGMENT | EtnsED
= 2" PVC Cang | NUMBER | READINGS | (SEC) " SEC) (SEC)
: 1 30 0.2 12 10
i 1 2 / { i ) {’ / )/
' ] 3 L ): 5 7; Al
,UJJ""/ ; ) 20 {2 vAY2
—1TT_ = i | 5o 0.2 [ Jo 10
r 2 23 1 _Z> A TS
Fressure -; Water Leve! g o1 /3 = 2y 73, 5 :
Transducer ~ , Stainless Steel Slug z e 20 Zze £
, 11
Bentorik Seal 12
X ¢ 5 e
f | > Silica Sand 13
L 9 14
Well Screen 15
_ 18
*L* length is less than the sand pack length it PRESSURE TRANSDUCER PSI: /S

NOTES: wida {_ @& 33

TEST PERFORMED BY: ok DATE: [2-1%-90
LOGGER DOWNLOADED BY: /7. Koaeh patE_____ )2 ~14-90
CALCULATIONS BY: DATE:

COMPUTER FILE NAME:




SHEET_/ OF /

INFIELD HYDRAULIC CONDUCTIVITY

. ERUINRERS

the water table intersects sand pack, where "L"
will equal distance between water table and
ibottomn of sand pack.

sscureens SLUG TEST
2002,.0% Wi T 101 A
PROJECT NO.: WELLNUMBER:__\\} 1 1O1
SITE: HIiMGO LOGGER ID NUMBER: __ 119021
CLIENT: EPA oF -az-a-H-— TOTAL DEPTH OF WELL: 1810 1 Yoe,
WELL DRILLED BY: __~Doveio-e— i/ym(; DEPTHOFWATERINWELL___ — . 20" 3
DATE TEST PERFORMED: __(2 | { |90 INITIAL TRANSDUCER WATER LEVEL:
TIME TEST PERFORMED: 1428 4 1430 STATIC TRANSDUCER WATER LEVEL: _1.02 '
10 E ELEVATION: DIAMETER OF BOREHOLE:
(OBSERVATION WELL/PIEZOMETER (circle): DIAMETER OF PIPE: __ 2"
FALLJRISE TEST (circle) SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* L™
STATIC WATER LEVEL (T.C.P.): ~
Data 7-Bar SILOG !l LOGGING SEQUENCE
Loqger 7 ;
o Entetive Casitg | SeaMENT | NUMBEROF | INTERVAL Do | ELSED
= ~ 127 AV Camg NUMBER | READINGS (SEC) (SEC) (SEC)
1 50 P scenk 1O 10
| ' 2 L O [ >od| @O (O
1 | 3
/rrr 6
' 7
FPressure = Water Leve! :
T7ansducer ~H Stainless Steel Slug 10
%
1
Beatomh Seal 12
F B B> Sileg Sand 13
L s 14
Well Screen 15
16
*L* length is less than the sand pack length if PRESSURE TRANSDUCER PSH: 15

STAINLESS STEEL SLUG LENGTH: 4

NOTES:

=5 B IGAYL

Bisihg < FAl TS

VA d {4l

TEST PERFORMED BY: _(Afhy FR e Aa

pate._ 2[¢[90

2/il50

LOGGER DOWNLOADED BY: OHLI/ FPuveke DATE:
CALCULATIONS BY: DATE:
COMPUTER FILE NAME:




. R INFIELD HYDRAULIC CONDUCTIVITY  SHeeT__OF ___
PR SLUG TEST
PROJECTNO.._ACC 2L, CL 3 WELL NUMBER:___ (U7 /¢ 2 A
SITE: Mmcee LOGGERIDNUMBER: ___ 2[5 0 2{
CLIENT: Usg pi TOTAL DEPTH OF WELL: I8 1
WELL DRILLED BY: DEPTHOFWATERINWELL: [0 397
DATE TEST PERFORMED: /2 =14 -F0O INITIAL TRANSDUCER WATER LEVEL:
TIME TEST PERFORMED: /930 STATIC TRANSDUCERWATER LEVEL: __'[. C |
TOP OF PIP TION: DIAMETER OF BOREHOLE:
({OBSERVATION WELLJPIEZOMETER (circle): DIAMETER OF PIPE: 2"
FALL/RISE TEST (circle) BoTH SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® "L*
STATIC WATER LEVEL (T.C.P):
oata 7-8ar SILOG Il LOGGING SEQUENCE
c: Dretie Cosing | seqvent | numBerOF | INTERVAL SCGMENT | ELAPSED
. L] ’y . |
! = 2" F¥C Casng | NUMBER | READINGS |  (SEC) (SEC) (SEC)
RKK ' 1 SO 0. L )C 10
1k I I S N R B 4 BT
' | 3 /3 3 ‘Z} 723
1 4 /5 30 430 430
5
- > ;
1] & | 5¢ 0.2 %) 10
v 2| 5 IR i3 /‘3”
Fressurc = Water Level ’:: 3 A 3)/ 3% ‘;7 3 S ‘; 2
41 7 T SC
Transducer , Stginless Steel Slug 0 —
11
i Beatorrte Seal 12
T > Siliea Sand 13
L ¥ 14
| . Well Sereen 15
y & 8 16
" length is less than the sand pack length it PRESSURE TRANSDUCER PSI: / 5 ol
the water table intersects sand pack, where *L* . V4
will equal distance between water table and STAINLESS STEEL SLUG LENGTH: L/
bottom of sand pack.
NOTES: (J ,{9_44 Ao d an /2
TEST PERFORMED BY: DATE.__ )2~/ -90
LOGGER DOWNLOADED BY: DATE__ /2 - 1490
CALCULATIONS BY: DATE:
COMPUTER FILE NAME:




) EAUIRNERS

INFIELD HYDRAULIC CONDUCTIVITY _ S/eer__or__

will equal distance between water table and
bottom of sand pack.

ancwrveers SLUG TEST
PROJECT NG.:___2CCAL . 23 weLLNumBer:__ LT [03 A
SITE: Himeo LOGGERIDNUMBER: ___ 7| GO 2
CLIENT: USspPA TOTAL DEPTH OF WELL: 1%.1%
WELL DRILLED BY: DEPTH OF WATER IN WELL: Jq"
DATE TEST PERFORMED: ___/2 - 14 - 90 INITIAL TRANSDUCER WATER LEVEL:
TIME TEST PERFORMED: ___ /359 STATIC TRANSDUCER WATER LeVEL: __ 2,95
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE: ___2
BSERVATIO IEZOMETER (circle): DIAMETER OF PIPE:
FALL/RISE TEST (circle) oTH SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® *L*
STATIC WATER LEVEL (T.C.P):
oata 7 Bar SILOG It LOGGING SEQUENCE
g Onticfie Casing | eoment |NuMBEROF | INTERvAL | SEGMENT | ELAPSED
5 ~ 37 FreCaing | Numeer | Resomas | (sec) | P4 SATOM l;lg‘CE.)
R ' 1 50 ) JO ic
, 2 15 / Ve /5
I 3 £ 5 2y 75
L1 4 /5 30 450 {350
s .
——‘/ 6
7
Fressure ; Water Leve! 2
Transducer Stainless Steel Slug 190
%
. , 1
g Beatone Seal 12
¥ Bl B85S Sand 13
Well Screen 15
16
*L* langth is less than the sand pack length it PRESSURE TRANSDUCER PSl: /73
the water table intersects sand pack, where *L" STAINLESS STEEL SLUG LENGTH: ‘1, /

NOTES: Aol d an 13

TEST PERFORMED BY: gxﬁ [ % . 2 2!, AN
LOGGER DOWNLOADEDBY: _"j |

patE. J2-14-40
DATE. /2 -14-90

CALCULATIONS BY:

DATE:

COMPUTER FILE NAME:

i WA



Donohue I

INFIELD HYDRAULIC CONDUCTIVITY  SHEsT_OF___

yanN

the water table intersects sand pack, where “L*
will equal distance between water table and
bottom of sand pack.

STAINLESS STEEL SLUG LENGTH: __ Y~

ARCHITECTS SLUG TEST
PROJECTNO:__ACCZ . 0AD welLnumser__ LT IO A
SITE: Haco LOGGER ID NUMBER: 190 21
CUENT: US £ P TOTAL DEPTH OF WELL: b3, L g7
WELL DRILLED BY: pepTHOFWATERINWELL: | |. L'7 7
DATE TEST PERFORMED: __[2-14 -G 0O INITIAL TRANSDUCER WATER LEVEL:
TIME TEST PERFORMED: /4;[0 STATIC TRANSDUCER WATER LEVEL: 6. 2/
PIPE ELEVATION: DIAMETER OF BOREHOLE: -
|OBSERVATION WELDIPIEZOMETER (circle): DIAMETER OF PIPE: R v
FALL/RISE TEST (circle) e 7 1) SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH® "L~
STATIC WATER LEVEL (T.C.P.):
oata 7-8ar SILOG Il LOGGING SEQUENCE
o 4 Drtiefive Casing | cequent | NUMBEROF | INTERVAL Sooxtion | EoheEP
= ~ |27 PVC Cavng NUMBER | READINGS (SEC)) SEC) (SEC)
RKUHK 1 ) 0.2 10 /0
l ‘ 2 13 / 1y 13
' ! 3 15 5 Y 75
g AR 4 15 30 4so | 4350
5
o =
—TT] S~ 1| 30 0.2 10 10
v =2 1y / i3 L3,
Fressure = Water Level i 3 4 )/ ?.g 3 ‘}: Z).‘
- : V) ‘ S5 /)¢
Transducer ~1 , Stsinless Steel Slug 10
o 11
Bentonte Seal 12
l o > Silicq Sand 13
L 14
| Weil Sereen 15
‘ H 0'7 16
*L* length is less than the sand pack length if PRESSURE TRANSDUCER PSI: 15

NOTES: ,J;L.M:L.éu.d aa 14

TEST PERFORMED BY: g DATE: /2°14-5p
LOGGER DOWNLOADED BY:-T~ M hoedn DATE: /2 -14-90
CALCULATIONS BY: DATE:

COMPUTER FILE NAME:
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SHEET } OF _/

- N INFIELD HYDRAULIC CONDUCTIVITY
ARCHITPCTS SLUG TEST
PROJECTNO.:. 2002 -023 wetL Numeer_ W T I0SA
SITE: Himco LoGGERIDNumBer: 1190 2]
CLIENT: Epn TOTAL DEPTHOFWELL:. /D - O 5 /
WELL DRILLED BY: __ MAFheS DEPTH OF WATERINWELL: _ 7 28 '
DATE TEST PERFORMED: __ (2 -1-90 INITIAL TRANSDUCER WATER LEVEL:
']
TIME TEST PERFORMED: ___[{» OO STATIC TRANSDUCER WATER LEVEL: 7. 78
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE:
PIEZOMETER circle): DIAMETEROFPIPE: ____ 2 ¥
FALL/RISE TEST (circle) Eo SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* *L*:
STATIC WATER LEVEL (T.C.P.):
paha 7-Bar SILOG Il LOGGING SEQUENCE
-y 2 """:" Casing | SEGMENT |NUMBEROF | INTERVAL SCaMENN | BSReED
. - L4 y o -
= 2" PV Caing NUMBER | READINGS | (SEC) (SEC) (SEC)
1 S0 0- 2 /0 /O
! \ 2 /5 / [ LS
i | 3 15 z 30 2
v | ;
,-—r’r/ 5
7
Hressure Y oiter Lewe! o
Transducer ~ , Stainless Steel Slug 10
Beatomke Seal 12 N
? . > Silica Sand 13
L 14
Well Screen 15
‘ 9§ § oa— . 15
*L* jength is less than the sand pack length if PRESSURE TRANSDUCERPSE: 1S
the water tabie intersects sand pack, where *L° ‘ . ‘
will equal distance between water table and STAINLESS STEEL SLUG LENGTH: </
bottom of sand pack. :
NOTES:
TEST PERFORMED BY: (-Afuehic, 5. Spu¢ L. SAsse) DATE: 12-/-90
LOGGER DOWNLOADED BY: _ (. Fpuighe. OATE___ (2~ (-G
CALCULATIONS BY: DATE:
COMPUTER FILE NAME:




NOTES:

the watsr table intersects sand pack, where *L*
will equal distance between water table and
bottom of sand pack.

3 <. INFIELD HYDRAULIC CONDUCTIVITY  SHeeT_( OF /[
ARCWITICTS SLUG TEST
PROJECTNO..__2CC2L 023 wewnumeer_ W T (CL A
SITE: HiMco LOGGER Ip NuMBer: _ 119 02|
CUENT:___ EPA TOTALDEPTHOFWELL: ____[ B, 5o
WELLDRILLED BY: _/MATh ¢S DEPTH OF WATERINWELL: __ B 4§
DATE TEST PERFORMED: ___12-(-90 INITIAL TRANSDUCERWATER LEVEL: _7- & Z-
TIME TEST PERFORMED: ___ 1530 STATIC TRANSDUCERWATERLEVEL: _ 7. 0 2
TOP ELEVATION: DIAMETER OF BOREHOLE:
(osservatio IEZOMETER (circle): DIAMETER OF PIPE: 2"
FALL/AISE TEST (circle) ____Bot SCREEN LENGTH:
FORMATION WELL SCREENED IN: EFFECTIVE SCREEN LENGTH* *L%:
STATIC WATER LEVEL (T.C.P.):
oata ' 7-8ar SILOG !l LOGGING SEQUENCE
Lomer Prfetive Casing | seqment |NumBEROF| INTERvaL | SEGMENT | ELAPSED
g 2" PVc Caing | NUMBER | READINGS | (sec) | DURATON | TIME
> (SEC.) (SEC.)
RXKS 1 50 -2 [C 10
‘ \ 2 _Is / /5 5
! | 3 15 2 30 30
| ] 4
.JJ—J 5
P 8
Fressure = Water Leve! g
Transducer ~1 Stainless Steel Slung 10
" 11
? g N~ Silcg Sand 13
L = 14
=/l Wl Screen 15
4 [ ol 16
=" length is less than the sand pack length if PRESSURE TRANSDUCER PSI: (5

STAINLESS STEEL SLUG LENGTH: ¥

TEST PERFORMED BY:C![;";,’KIEJ S. g,,_' " 535" T, S/usser DATE:
LOGGER DOWNLOADED BY: (- FlUz it DATE:

(2-/- G0
2-/-90

CALCULATIONS BY:

DATE:

COMPUTER FILE NAME:
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INFIELD HYDRAULIC CONDUCTIVITY

SHMEET_] OF l

&

the water table intersects sand pack, where “L*
will equal distance between water table and
bottorn of sand pack.

STAINLESS STEEL SLUG LENGTH: _&f

JuS— SLUG TEST
PROJECTNO.:__ 2006, QXD weLL Numeer__ P [02C
. (el
SITE: HIHCO DUND LOGGER D NUMBER: ___ (D
CUENT: ___USEPA ,_ TOTALDEPTHOFWELL: __158. &1
wewL oreo sy: | Jahu MirHies & fiss pertHOFwaTERINWELL: __ 1H9.40 -
DATE TEST PERFORMED: _ J( ]\ Y, 1491 INITIAL TRANSDUCER WATER LEVEL: _ |{, 39"’
TIME TEST PERFORMED: ___[ 2 STATIC TRANSDUCERWATER LEVEL: (O, Bf2 d
TOP OF PIPE ELEVATION: DIAMETER OF BOREHOLE: 2
OBSERVATION clrclo): DIAMETER OF PIPE: __= '/
FALU/RISE SEST (circle) ___ =5 H SCREENLENGTH: __ 5 '
FORMATION WELL SCREENED IN: . EFFECTIVE SCREEN LENGTH* 'L __.5 *
sTATIC WATER LeVeL r.cp): Q. [
oata 7~Ear SILOG Il LOGGING SEQUENCE
e Prtectie Casing | sequent |numBeroF| INTERVAL SEOMENT | ELAPSED
: " PVe Cas DURATION IME
= 2 Casing NUMBER | READINGS | (SEC) (SEC) (SEC)
1
[} | 2
1 : 3
! - 4
S 5
a—] r 6
T v 2
ﬂ?ssure = Water Leve! :
Transducer ~1 y Stainless Steel Slug 10
11
€l Sentoeih Seal 12
' = Silca Sand 13
14
Well Screen 15
_ 16
*L" length is less than the sand pack length if PRESSURE TRANSDUCER PSI: 5

NoTES: Jater lovel dligd taut dﬁ‘iﬂ. ur,-&’ ﬁxﬂim{ hapgd test

—

" \'

TEST PERFORMED BY: _Tr PUCHALSK [ oAt Jon B ,199)
LoggerbownLoapeoy: Y v Bl A= pate___\ /14 / 9|
CALCULATIONS BY: |4 DATE:

COMPUTER FILE NAME: PL\O2CR
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TECHNICAL MEMORANDUM NUMBER 12

DATE: February 17, 1991
TO: Vanessa Harris, Site Manager
CcC: Roman Gau, Project Manager

Mike Crosser, TSQAM
FROM: Marcia A. Kuehl

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donchue Project No. 20026.024
Himco Dump Site, Elkhart, Indiana

Waste Mass Gas Sampling

This technical memorandum presents the waste mass gas sampling method. and the
analytical results from three initial samples which were used to establish

sample collection times and pump rates.

Introduction

Characterization of the Himco Dump Site waste mass gas was necessary to select
appropriate remedial alternatives and develop the risk assessment. Typical
municipal landfill gas consists primarily of of methane, carbon dioxide, and a
small amount of hydrogen sulfide. If volatile organic solvents have been
disposed in the landfill, the gas will also contain volatile organic compounds
(VOCs). Historical site groundwater data indicates the presence of acetone,
trans-1,2-dichlorocethene, chloroethane, chlorofluoromethane, and dichlorodi-
fluoromethane in shallow groundwater. No historical waste mass gas or ambient
air data exists for the site. Accordingly, samples were collected and
analyzed for the EPA Target Compound List VOCs and up to 10 tentatively iden-
tified VOCs.

Twelve cap soil sampling locations, as shown in Figure 1, were selected for
waste mass gas collection. These locations were chosen based on the highest
field VOC readings, as measured by the HNu, or where the highest methane or
hydrogen sulfide ambient concentrations, as measured by the Lumidor Gasponder
IV meter, were noted in the 0- to 18-inch soil sample headspace.

Two sampling events were conducted. On November 7, 1990, three samples were
collected at location G-20 by Marcia Kuehl and Dorothea Downs (Ebasco) in
order to establish pump rates and sample collection times. The collection
time and pump rate must be sufficient to collect enough sample volume for
analysis yet not saturate the Tenax® adsorbent. On November 13 and 14, 1990,
the remaining locations were sampled by Marcia Kuehl, Tom Puchalski, and
Dorothea Downs. One trip blank, one field blank, one field duplicate, two
matrix spikes, and two matrix spike duplicates were also collected on
November 13 and 14, 1990, for a total of 18 samples sent for analysis.

TM12-1
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Methods

The following equipment and materials were used during the waste mass gas
sampling:

1. Lumidor Gasponder IV Model PGM-14 (for measurement of methane and hydrogen
sulfide) .

2. Hollow perforated nickel plated alloy steel soil probe, 10 feet maximum
length x 5/8 inch OD.

3. KVA Macho portable soil gas probe system.

4. Gilian Gilair peristaltic sampling pump.

5. Digital soap bubble flow meter - EZ Cal Sensidyne.

€. HNu photoionization detector.

7. Stop watch.

8. Teflon tubing.

9. Tenax/charcoal sorbent tubes (supplied by CLP SAS lab).

10. Tenax sorbent tubes (supplied by CLP SAS lab).

11. Culture tubes (supplied by CLP SAS lab).

12. Friction-top can with charcoal for packaging.

13. Freezer.

14. Water, deionized and tap.

15. Isopropanocl (A.C.S.).

16. Five-gallon pail with cover to contain isopropanol rinses.

17. Liquinox soap.

18. Brushes.

19. EPA Region V sample tags and SMO traffic report labels.

20. Plastic bags.

21. Camera and film.

22. Polyester gloves.

23. Generator (20 amp, 120 volt), gas powered.

The local weather station was called each morning prior to sample collection
to get the current temperature, wind speed and direction, humidity, and baro-
metric pressure. Sampling was done when winds were below 10 mph and no rain
or snow was present. High winds disperse vapors emanating from the borehole,
and moisture in the tenax and charcoal sorbents interfere with the chemical
analysis.

The pump and a dummy sorbent tube assembly was calibrated daily prior to
sample collection with the EZ Cal Sensidyne digital soap bubble flow meter
using seven readings. Multiple readings are recommended by the flow meter
calibrator manufacturer due to the inherent variability of the bubbles gener-
ated. The mean value of readings was used as the actual pump rate because the
pump rotameter reading scale was not readable to within 0.10 liters/minute.

The KVA Macho® System 13-pound air rotary hammer, powered by a gas powered
generator, was used to drive the stainless steel probe into the ground. A
3-foot sampling interval was attempted at each location. Gas inlets were at
the bottom 3 inches of the probe. Refusal occurred prior to 3 feet at some
locations due to the presence of waste and/or compacted calcium sulfate. The
borehole with the probe inserted was allowed to equilibriate for 15 minutes
prior to sample collection.

™12-2



The SAS laboratory prepared and preanalyzed the sorbent tubes prior to sample
collection. Results of the analysis are contained in Attachment A. Accept-
able levels of volatile organics with boiling points less than 110°C (acetone,
benzene, hexane, tetrachlorocethylene, and toluene) were reported. Amounts
detected were 0.4 to 12.9 ng per pair of tubes which was not of sufficient
magnitude to prevent accurate determination of the sample components expected.
It should be noted that the compound levels reported for the preanalysis
verify that the sorbent tubeg are purged of these compounds and are considered
"clean" for subsequent sample collection.

The sorbent tubes were contained in sealed culture tubes, removed from the
freezer, and opened only just before actual sample collection. The sorbent
tubes were handled with polyester-gloved hands and did not contact any other
surfaces. It was important to keep the sorbent tubes themselves free from
fingerprints and dust as the tubes are placed directly in the desorption unit
for analysis at the lab.

Figure 2 presents the sampling train used in the field. Teflon tubing was
connected from the probe nipple to the end of the sorbent tube assembly. The
sorbent tube assembly consisted of the tenax tube and then the tenax/charcoal
tube connected in series using teflon ferrules and stainless steel Swagelok®
fittings. The tube assembly was connected to the Gilian/Gilair precalibrated
pump using teflon tubing.

After the pump was started, the start time, rotameter reading, sorbent tube
numbers, and collection conditions were recorded on the Soil Gas Survey Form
(Attachment B). At the end of the sampling period, the flow rate was checked
using the rotameter and recorded on the Soil Gas Survey Form (Attachment B).
The flows at the beginning and end of all sampling periods did not vary by
more than 10 percent, so all tubes used were considered valid samples. The
end time was then recorded, and the sorbent tube assembly disconnected with
polyester-gloved hands, replaced in the culture tubes, and the tubes labeled
with EPA tags and SAS labels. The culture tubes were sealed in a paint can
containing a layer of charcoal on the bottom and packaged with ice for next
day shipment to IT Corporation laboratory, Cincinnati, Ohio.

Decontamination of the steel soil probe was done between borings using
ligquinox and tap water wash, followed by a tap water rinse, an isopropanol
rinse, and two rinses with deionized water. The sampling pump was decontami-
nated by pumping several liters of ambient air through it. Decontamination
rinses containing isopropanol were containerized for eventual discharge to the
municipal wastewater treatment system.

T™M12-3
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The total volumetric flow for each cartridge was calculated and recorded on
the Soil Gas Survey Form using the following equation:

Vm = T x Op
1000

where:

Vm = Total volume sampled in liters at measured temperature and
pressure

QA = Flow rate in ml/minute

T = Sampling time = T3 - T3, minutes

T2 = Stop time

T; = Start time
The total volume (Vg) at standard conditions, 25°C and 760 mmHg, was then
calculated from the following equation and included on the chain-of-custody

form so the lab could report results in ng/l.

Vg = Vp x _Pp x 298
760 273 + tp

where:

Pp = Average barometric pressure, mmHg
tp = Average ambient temperature, °C

Summary of Results

Samples as listed in Table TM12-1 were collected. Field trial sample analyti-
cal results are in Attachment C and detected compounds are summarized in
Table TM12-2. No Time Weighted Averages (TWA) were exceeded.

Compounds detected were 1,1,2-trichloro-, 1,2,2-trifluorcethane, methylene
chloride, acetone, benzene, toluene, 1,1,1l-trichloroethane, and carbon
disulfide.

Deviations

The following deviations from the Field Sampling Plan occurred, but were not
judged by the Site QC officer and Site Manager as negatively impacting data

quality:

1. Borehole equilibration was done for 15 minutes rather than the 5 minutes
specified in the FSP. The time was extended after evaluation of the data
collected on November 7, 1990, which indicated that the greatest concen-
tration of 1,1,2-trichloro - 1,2,2-trifluoroethane was measured in the
sample collected after the borehole was open for 15 minutes.

TM12-4



™
2. The initial sampling rate specified in the FSP was 1 liter/min for

- 20 minutes. Based on conversations with other ARCS contractors familiar
with use of the VOST sorbent tube assembly for gas sampling and the analy-
tical laboratory, a rate of approximately 4 liters/minute was selected.
Sampling times of 16.87 minutes, 12.18 minutes, and 5.00 minutes were used

a on November 7, 1990, during the field trial. Based on these results, a
sample volume (Vg) of approximately 2 liters was selected using a pump
flow rate of approximately 4 liters/minute for 10 minutes, and the bore-

- hole was left open to equilibriate for 15 minutes after probe insertion.
Remaining samples, HDTT04-HDTT07, HDTT10-HHFDTT16, were collected using
these operating parameters.

- 3. The FSP indicated that two sampling locations were to be sampled during
the field trial. Only one location was sampled as the weather was
threatening, and rain was expected.

- .

- 4. The Corporate Health and Safety Manager reviewed the sampling and documen-
tation during the initial field trial.

- 5 A bottle blank, as specified by the FSP, was not collected. A field blank
consisting of a pair of sorbent tubes uncapped and exposed to site ambient
air for the sampling period (10 minutes) was collected based on advice

- from the CLP laboratory and other ARCS contractors.

6. Two sets of matrix spike and matrix spike duplicate sorbent tubes were
collected and consisted of four sets of unexposed tubes. These samples

[} were added as the SAS method specified this QC requirement at a frequency
of 1 per 10 field samples.

- 7. Refusal occurred during sampling due to the 3-foot sample interval could
not be achieved for all samples, as indicated in Table TM12-1.

A/R/HIMCO/ARS

-

"4

-

|

-

-

-
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VOLATILE MASS GAS SAMPLES COLLECTED

TABLE TM12-1

Himco Dump Site
Elkhart, Indiana

Borehole
equil. Sample

Grid Point time Sample Depth

Location (min.) Number (fr.)
G-20 ) HD-TTO1 0.75
G-20 17 HD-TTO02 0.75
G-20 30 HD-TTO03 0.75
OFF-SITE 15 HD-TTO04 3.0
R-12 15 HD-TTO05 2.4
Q-8 15 HD-TTO6 2.7
0-15 i5 HD-TTO7. 3.0
FIELD BLANK -- HD-FBTTOS8 0
TRIP BLANK -- HD-TBTTO09 --
L-18 15 HD-TT10 2.0
L-21 15 HD-TT11 2.6
I-22 15 HD-TT12 3.0
D-24 15 HD-TT14 3.0
F-25 15 HD-TT15 3.0
K-14 15 HD-TT16 3.0
K-14 15 HD-FDTT16 3.0
Matrix Spike -- HD-TTMSO1 --
Matrix Spike -- HD-TTMS02 --
Matrix Spike -- HD-TTMSDO1 --
Duplicate
Matrix Spike -- HD-TTMSDO2 --
Duplicate

A/R/HIMCO/ARS

Mean
Pump

Flow Rate
L/min.

4.21
4.21
4.21
4.17
4.17
4.17
4.17

Sample
Time
min.

16.87
12.18

5.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

Total
Volumetric
Flow (V)
(liters)

71.0
51.3
21.0
41.7
41.7
41.7
41.7

41.7
41.7
41.7
41.7
41.7
41.7
41.7



TABLE TM12-2

WASTE MASS GAS FIELD TRIAL ANALYTICAL RESULTS

Himco Dump Site
Elkhart, Indiana

Detected Volatile Organic na/L ng/L
Methylene Chloride 2.66 B 7.83 B
Acetone 5.31 8.29
Benzene 0.66 J 1.84
Toluene 23.9 30.9
1,1,2-Trichloroethane- 19.9 138
1,2,2-Trifluoroethane

Unknown Hydrocarbon (RT 11.26) 3.32 9.22
Carbon Disulfide ND 3.22
1,1,1-Trichloroethane ND 2.30
Unknown Hydrocarbon (RT 16.22) ND 3.69

Legend:

B - Detected in unexposed lab blank tubes.

J - Estimated concentration, below detection limit.
ND - Not detected.

RT - Retention Time, in units.

TWA = Time Weighted Average for normal 8-hour workday.

NE = Not Established.

A/R/HIMCO/AAS

HD-TTO3 TWA
ng/L ng/L
14.6 350,000
17.9 1,780,000
2.25 30,000
21.3 375,000
225 NE

ND NE
ND 30,000
ND 1,900,000
ND NE

and a 40-hour workweek.



ATTACHMENT A

VOST BLANK CHECK RESULTS



9-06/8-Tv-100C-1

Eﬂ SRR RoN VOST Blank Check Results Cincinens
Client L.D. usqu \/rM. Wo#xa co ,;2615 -
Date | Analyst Tube No.s Batch | Acetone | Benzene | Hexane | Perc | Toluene | P 2Yo€} e U"k(':;’w" Can No. |y
16 VR Mawl Neisss] 200 | — i3 | — 9.0 |o% |r/o |t-18 <Sng | |
| | W2w2Tc 25 332 119 [ 1.0 |]2.0]0.7 |qry2.|T22 ~
'ﬁm’omzm Lo 1248 los [11.410.9 [Tres | T8
{wo Te 440 45 a2 lis 1124 lo.s s |ea  |™waer
- T1-100 Ted| | 63 {3011 licoled pros [R-iz
~ T2se Tedod <+ 1ol {20 [1s [ 7.7 106 |iTcq |Wme
lo[26 Tarz fefsd %oz | — o | — | — | —
14499 Tc414! (4 1i4 1.3 4207 |{Toe| @3 |
Tazu Ted 1A 1.3 |23 |do | %2109 T le-2y —
T#M01 e 4744 Lo |1.3 1.4 |4.9 |o.l[To7l0-15 | =
14711 {4484 26 1.5 e | 20105 |M4sor | — 2
14613 147% - Ll oS 3710.4 |nspoyl—m"
T44d 1414 LL {083 ]|02]|0% |05 luspoa
4121 T 412, 25 l1s 104 | — | — Mk | Fi4
| 14099 1 90 — .4 1.2 | = lo.wlhmelry
14113 Tcd Uy 26 110 {12 | — lo4a
7 T4, T 4AL 03 1AA |0 |97 |05 T4 |p2y
lo/2% Ta71< 12 3149 8.8 33|06 — |07 luser L—]
142 T 5iB2 G.o 1 1.9 [ L1 — 0.5~ ’ﬂ’)i F-25
T4670 74930 5111412 | —|— :
< | |747237%4] - 17.6 1 L5

(1) based on benzene response factor for the largest unknown peak in run. All targets are listed as NG per pair,



708/8-TY-100E'N

ITAS
VOST Blank Check Results , Cincinnati

Date Analyst Tube No.s Batch | Acetone | Benzene | Hexane | Perc | Toluene P4 D Dcz“ff)we Lm;( Unk(?fw" Can No.
W31 | velmm| T auzaTeadio | 305 oG [1.p [13 |— [0t [TTo) [G-20 || 450 | 4
i To%%H 135 I 4 1.7 2.0 23 O-CX' ui;_g’h'r;’cht{i‘ om,
I Troan\, 3l 6.7 |3 [vq | — Jog [PHrepkcima
— - e P O3
|| a3 en2g, o 113 [v3 a5 loe [TToz|e-2e | Hss)
‘1/ 13333 edd B 0-% .9 2.0 29 | 0.8 |g702| &2@o| sFm 5L L
W | Vo jTessT g ¥ ] — Jo5 Jos | — [V |erm v WV
* /
- ’/1/
_,/ —

e

(1) based on benzene response factor for the largest unknown peak in run. All targets are listed as NG per pair. X, WACoV /fgtqa o STD

Conditiona (Vi )



-

ATTACHMENT B

'SOIL GAS SURVEY FORMS



F/SOIL GAS

or;ohue ENGINEERS SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

cLENT: _LPA AVCS pate: __ 1 7]90  erasasno. 5784 - /E "2
SITE: H’WY\l_/O DONOHUE SPLNO.: HD ITO (
PROJECTNO.: __2002 b

SAMPLING TEAM: l’Y\a/Ja L’thl Dyvthea DD\MS

SAMPLING CONDITIONS éqsmt\ (_ax £6 . ( (az hlafic
TEMPERATURE: 40 F-32x509=__4.4-°C ) HNu: ~0:20  ppm
BAROMETRIC PRESSURE (PA): 395" mm Hg at M@/PM HeS: — € ppm
RELATIVEHUMIDITY: 92~ % CHa: D %LEL

WIND: 51O mphirom __SW SW
WEATHER: Clouau?j, sleet

SAMPLE GRID COORDINATES.: N E Grd pont G20 nias
SAMPLING INTERVAL: 18-y 4 “72c taan e
SOIL CONDITIONS AT SURFACE: ___ Wt T, moss QfD‘J/J‘\.ﬁ o oyl

e _ R R R R e R
R R R R N TeoatneEye S
cal v eudh:y

PUMP CALIBRATION vt 4o U
) 2 falll

PP MFaMoDELSN: — Cilidn AN 246/ (Grlair) &t e
CALIBRATOR MFG/MODEL/SN: —E2bal/Sensidyne [257>22 f.21¢ ‘/:(zjg;
INITIAL CALIBRATION (Qa) TO —%= 59 (N=7) LMIN AT TIME: . 2202 '
CALIBRATION VERIFICATION:  *>' ROTAMETER READING —4:0 YhiTivE: _0%00 _
*IF > 10%, SAMPLE ROTAMETER READING — 420 Znimive: 1230
TUBES SUSPECT, RESAMPLE % DIFFERENCE e

SAMPLE COLLECTION
TENA X AN . o
CHARCOAL TUBE NUMBER: 1CHY70 E-( euaARGOALTENAX TUBE NUMBER: _{ Y629 €2
STOP TIME: 115352 COLLECTION CONDITIONS: {2thiad 7~ 3 7
START TIME: [1-32: 00 2ol ot [e¥ Caleide 3«2,/«1
TIME ELAPSED (T) L& S1%C___ MINUTES ( s cefunal al (6"

1637 v

TOTAL VOLUMETRIC FLOW CALCULATION
4.2 ~7)02

vm=TxQA=_16-87 yx 4Fel -Fo45 LITERS (Vm)
Vs=VmxPA x 298 = _2:0|  LITERS(Vs)*

760 273 -4»thq
*RECORD Vs IN LITERS é)N SAS CHAIN OF CUSTODY REMARKS COLUMN.



SOIL GAS SURVEY FORM

Qnohue ENGINEERS
: ARCHITECTS
SCIENTISTS

CLENT: __£PA ANILS pate: _/7/90 EPASASNO.: L 298E ‘:i/ e
SITE: Homnee DONOHUE SPLNO.: _HD JT 02
PROJECT NO.: 20025,

Doothee Downg

SAMPLING TEAM: __ NG/ Yiieh |

SAMPLING CONDITIONS S»U Y } 7l ?U
TEMPERATURE: °F-32x5/9 = °C (ta) HNu: ppm
BAROMETRIC PRESSURE (Pa): mm Hg at AM/PM H2S: ppm
RELATIVE HUMIDITY: — % CH&: —__%LEL
WIND: mph from
WEATHER:
SAMPLE GRID COORDINATES. N E Same borehalt ag
SAMPLING INTERVAL: it Tio|

SOIL CONDITIONS AT SURFACE:
R K 25 SRR A_.ggg\g;gg}.}\%;\«wpe R TR RN

PUMP MFG/MODEL/SN:

CALIBRATOR MFG/MODEL/SN:

INITIAL CALIBRATION (Qa) TO L/MIN AT TIME:

CALIBRATION VERIFICATION: ROTAMETER READING TIME: —
*IF > 10%, SAMPLE ROTAMETER READING TIME: q_
TUBES SUSPECT, RESAMPLE % DIFFERENCE ol

SAMPLE COLLECTION

gl}ARCOAL TUBE NUMBER: _TCHYTS” £ 3GHABGGAUTENAX TUBENUMBER: [ 2322 - Y

COLLECTION CONDITIONS:

MINUTES

AN §
STOP TIME: j2019 25"
START TIME: Jz o7 N
TIME ELAPSED (T) _LL: }!_se(
2 tSm

Vm=TxQA=_I2.1% _x

TOTAL VOLUMETRIC FLOW CALCULATION
4.2 1,28

Vs=VmxPA x 298
760 273 TI tA

=5733 LITERS (Vm)
AAPA—- A4
= 2.7 __ LITERS(Vs)*

*RECORD Vs IN LITERS bN SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOIl. GAS



Donohue BIXILLLLY SOIL GAS SURVEY FORM

ARCHITECTS

-
SCIENTISTS
- cLENT: _EQCA AVCS oate: 11)77)90  epasasno: S24C ’5/6;4;
ste:  __phwmed DONOHUE SPLNO.: _H{ DT 03
- PROJECTNO.. ___ &UP26.
SAMPLING TEAM: IMQ/ U M / DNV‘/M DMJ
. RN ’ '-”"‘"‘5'“ AR5
SAMPLING CONDITIONs &£ 1/ 7 /50 77’ = /
» TEMPERATURE: °F-32x5/9 = °C (ta) ’f\ HNu: — ppm
BAROMETRIC PRESSURE (PA): mm Hg at — . AM/PM H2S: e ppm
- RELATIVEHUMDITY: — % ' CHs: —___%LEL
W WIND: mph from
WEATHER:
-
SAMPLE GRID COORDINATES.: N E
P SAMPLING INTERVAL: ft (
SOIL CONDITIONS AT SURFACE: V
PUMP CALIBRATION Gt 11/7/? o 7’0
& PUMP MFG/MODEL/SN:
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (Qa) TO L/MIN AT TIME:
& W CALIBRATION VERIFICATION: ROTAMETER READING — TIME:
*IF > 10%, SAMPLE ROTAMETER READING . TIME:
& TUBES SUSPECT, RESAMPLE % DIFFERENCE :
% SAMPLE COLLECTION
TEMA X + c- ,
t-s LrkRConL TuBe NumBer: TC. 432 WEN»@( TUBE NUMBER: L_¢//3/
ﬂ STOP TIME; /2 :28:23 COLLECTION CONDITIONS: — 522 _/7/%2 170/
STARTTIME: 12 :23-23
TIME ELAPSED (T) %2 @ MINUTES
-

TOTAL VOLUMETRIC FLOW CALCULATION

2 2/.05"
- Vm=TxQA=_5 %0 2—3—5—:-» LITERS (Vm)
| Vs=VmxPA x 28 = _0C.89  (iTERs (Vs)*

& 760 273 +1A
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

“ FISOIL GAS



w FISOIL GAS

)

Donohue EREATRE SOIL GAS SURVEY FORM

arcuirEcTS

screnTisTs

£ E
CLIENT: _LPA _AQcS pate: _I! / 13)90 epasasNo: 52 98E EZTH
SITE: Himea DONOHUE SPLNO.: _HD T C4
PROJECTNO.: _2.002.¢ _ UPWIND  OFFSITE
SAMPLING TEAM: Mﬂiﬂmwm
SAMPLING CONDITIONS

TEMPERATURE: 2  °F-32x5@= °C (ta) HNu: —©  ppm
BAROMETRIC PRESSURE (Pa): 22:23 mm Hg at .2.2/3_(AM/PM Hes: -9 ppm
RELATIVE HUMIDITY: 92 % CHe: _ O % LEL
WIND: o mph from A—=NE" tur.

WEATHER:_ sS4 hn \’/

SAMPLE GRID COORDINATES.: _5C' N _¢{ S- wv,z/‘/w(_/
SAMPLING INTERVAL: 3.0 ft

SOIL CONDITIONS AT SURFACE fvshy, leives. moist  Gn woods)

R SRR R % R R AR TR \" R R '.\‘.{‘.
N Q\\{ \\ SRS SR :‘, R "'W‘:"”"”k--. R i ;&%3&\88 R w""&?; N

SRR

n/ PUMP CALIBRATION W) ‘/ \er v
PUMP MFG/MODEL/SN: C——| 1 1§ = )0 Vi /21 5 b N

$.2Ur 4 0SS
CALIBRATOR MFG/MODEL/SN: Sencidyde /251222 y-17
INITIAL CALIBRATION (Qa) TO X=¥:1Z (n=7 L/MIN AT TIME: — 233 ©
CALIBRATION VERIFICATION: ROTAMETER READING _£.4/min TiME: L350
*IF > 10%, SAMPLE ROTAMETER READING _:’{_La;m. TIME: 2215
TUBES SUSPECT, RESAMPLE % DIFFERENCE

£-1n SAMPLE COLLECTION -3

TOMAX + oo . A - : ;
CHARGOAL TUBE NUMBER: 1CYGoZ M ARGBALTENAX TUBE NUMBER: 1 2/5 ¢
STOP TIME: - COLLECTION CONDITIONS e Dy bt

START TIME:  —— o<d Skowateh Jsuder tmble _$0 b e
TIME ELAPSED (T) /0. 00.06 MINUTES Tz Zmin

TOTAL VOLUMETRIC FLOW CALCULATION

Vm=TxQA=_10.00 x_4.7 = ¢{.7 UTERS (Vm)

Vs=VmxPA x 208 = _/39 _ LITERS (vsy

760 273 +tA
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




JOYs"AM

Donohue GRS SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

CLIENT: __EPA AV2cS DATE: _!/ /12)90  epasasno: S 29T E

- g
SITE: Hhmeo DONOHUE SPLNO.: JT ¢ & £ &re—
EUY,E15

PROJECTNO.: __Z0O®2 &

SAMPLING TEAM: _/'N K/uelg/ /D DDwvio /Wm/)uc/ubéoh

SAMPLING CONDITIONS
TEMPERATURE:__ 2 5_ °F-32x5/9= °C (tA) HNu: __Q_ppm
BAROMETRIC PRESSURE (Pa): 22-23 mm Hg at _024>_ (AMIPM HeS: — @ ppm
RELATIVE HUMIDITY: _ 9t % CHe: O % LEL

- WIND: o mph from

WEATHER: Sunn \'/
SAMPLE GRID COORDINATES.: N e R-12
SAMPLING INTERVAL: 25" fi, refusdf
SOIL CONDITIONS AT SURFACE: \/ l >1 Ll{ CA JOu sand H2S o d o amblfn ’f’

PUMP CALIBRATION .04 @[oo oy % .

PUMP MFG/MODEL/SN: =7 /g '/'
CALIBRATOR MFG/MODELSN: £.2.Cal e f2sir22
INITIAL CALIBRATION (Qa) TO X=4.7 ( h= 17) L/MIN AT TIME: 23 30
CALIBRATION VERIFICATION: ROTAMETER READING — 42 Ym s TIME: _£0:30
A4 *IF > 10%, SAMPLE ROTAMETER READING ____gm/'\TIME dltos™
‘ TUBES SUSPECT, RESAMPLE % DIFFERENCE o

SAMPLE COLLECTION —

- ,g\f . Y

e Thuax g . pAhE—To &

f;:[ CHARCOAL TUBE NUMBER: _1C Y7 4 ENAX TUBE NUMBER: 11 /20
STOP TIME: — 16" 5SS COLLECTION CONDITIONS;

START TIME: ; Pwatn [0:9S Am s Y

TiMe ELAPSED (1) _[0:00 00 minutes (2SO with yellvw labek svbacirfole =~

TOTAL VOLUMETRIC FLOW CALCULATION

Vm=TxQA= /0,00 x 4+ /7 = Y/.7 UTERS (Vm)

Vs=VmxPA x 208 = _[<3{ _ LTERS (Ve

760 273 +tA
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN. .

FISOIL GAS



Donohue LT SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

| el , €17
cuenT: _ EPA Acs pate: M/ 390 EPASASNO.. S 22fe EfE+4Z

SITE: e ponoHUEsPLNo.: _HD TTD &

PROJECT NO.: 200 L

SAMPLING TEAM: __ A1 - el / L. Doung /7/ Pyehab ke

SAMPLING CONDITIONS

TEMPERATURE: S F-32x5/9 = °C (ta) Hnu: — & ppm

BAROMETRIC PRESSURE (Pa): 3223 mm Hg at ._OZ_@Z’M HeS: — @ ppm

RELATIVE HUMDITY: ___ 9L % CHe: _ O o LEL
w WIND: D mph from

WEATHER: svany

{
SAMPLE GRID COORDINATES.: N E @B
SAMPLING INTERVAL: __ 2" 3!l ft

SOIL CONDITIONS AT SURFACE: _gn 2224

RN % <X 3 ) .\. % '¢$ % ..::.
PUMP CALIBRATION W a-éo TIoY for u!

PUMP MFG/MODEL/SN: (lian [ Gila—  [2)a¢ €
CALIBRATOR MFG/MODEL/SN: P2 hss 2L 2 21
INITIAL CALIBRATION (Qa) TO X=Yd7 (n=7 ) UMINAT TIME; OS5 30

v CALIBRATION VERIFICATION: ROTAMETER READING — 4+ TIME: _L% 2
*IF > 10%, SAMPLE ROTAMETER READING _‘t.L TIME: 205

. TUBES SUSPECT, RESAMPLE % DIFFERENCE
SAMPLE COLLECTION
—TUJ‘Z‘X J— - E" ( Z—‘
E-|] CHARCOAL TUBE NUMBER: _LC H7Y! CHARCOALTTENAX TUBE NUMBER: L /Y83

STOP TIME: 12:-00 COLLECTION CONDITIONS:

START TIME: 1. S
TIME ELAPSED (T) 4. 90 . 0 © minuTES

TOTAL VOLUMETRIC FLOW CALCULATION
Vm=TxQa=i0:00 x_4)7 .4/, 7 uters vm)

Vs=VmxPA x 298 = _/:3Y  LITERS (Vs

760 273 +1A
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOIL GAS



‘ F/SONL GAS

Donohue ELLIEEE SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

cuent: EPA AICS pATE: _!! / i3/92 EPASASNO.: 5 798 £148 Er¢
SITE: Hmeo DONOHUE SPLNO.: HD TTO7

PROJECTNO.: __29002¢ _
SAMPLING TEAM: _A1. Kagh(/ D. Dmmns/;/- Puchalslec

R PR RRIREEES R %

TEMPERATURE: 98 ¢ _32x59- °C (1a) HNu: — € ppm
BAROMETRIC PRESSURE (Pa): —2223 mm Hg at LFEw) Hes: — 0 ppm
RELATIVE HUMIDITY: % 1215 A CHa: 0 %LEL
WIND: QO mphirom

WEATHER: _S U wmf

SAMPLE GRID COORDINATES.: N E 0-/5

SAMPLING INTERVAL: 3.0 ft

SOIL CONDITION

Y.;:;:;& X

. PUMP CALIBRATION
PUMP MFG/MODEL/SN: Gilion  [Elar /2176 \
CALIBRATOR MFG/MODELSN: &2 ) 7.sencidyne /251220
INITIAL CALIBRATION (Qa) TO X =¥.17 (n= 7). LUMINAT TIME: Q530
CALIBRATION VERIFICATION: ROTAMETER READING —f22  TIME: [3¥2
*IF > 10%, SAMPLE ROTAMETER READING — %22 TimMe: f3/2
TUBES SUSPECT, RESAMPLE % DIFFERENCE g - :

SAMPLE COLLECTION
€19
£-19 cHARCOAL TUBE NUMBER: _1.C Y 74Y  oMARCOALTENAX TUBE NUMBER: _ 13707

TENAX S

STOP TIME: _aadm_ COLLECTION CONDITIONS:
START TIME: S (U U h sl T slpin

TIME ELAPSED (T) _L©:90.00 _ minuTes Aok betd blonk at Hus Joabon

TOTAL VOLUMETRIC FLOW CALCULATION

10,00
Vm =T x QA « G A< 4'17/ - LITERS (Vm)
Vs=VmxPA x 208 = _1-75 _ LITERS(Vs)*
760 273+1A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



" (05
Donohue [T SOIL GAS SURVEY FORM

ARCHITECTS

-
SCIENTISTS
/Fﬁ
- CueNT: _ELA AR paTe: ! ))332‘? 0 EPASASNO. 57986/ €-20 E-2
SITE: Hyyn D DONOHUE SPL NO.: HDAT o
- PROJECT NO.: Zoow h‘eld Q’Q/Y\.k,)
SAMPLING TEAM: _[NKJeh ] /7) Do s /Tp'-/ﬁ/w /JK(
-
SAMPLING CONDITIONS
o TEMPERATURE:— 42 o _32x59= °C (tA) HNu: —© ___ppm
BAROMETRIC PRESSURE (Pa): 2122 mm Hg at L2LS” AMEM) HeS: —<____ppm
- RELATIVEHUMIDITY: — % CHs: O _%LEL
w WIND: o mph from
WEATHER:_SunnyY
» S
SAMPLE GRID COORDINATES.: N E fake—~ at 7709
- SAMPLING INTERVAL: [0, t ambpent qir- n\J,«/
solL CONDITIONS AT SURFACE /V A’

- PUMP MFG/MOD ; A
CALIBRATOR MFG/MODEL/SN: : A
INITIAL CALIBRATION (Qa) T ij\
- CALIBRATION V ATION: ROTAMETER READING —_ TIME:

*IF >10%, SAMPLE ROTAMETER READING eeooeee. TIME! .
BES SUSPECT, RESAMPLE % DIFFERENCE .

[

- " SAMPLE COLLECTION
TEN -2

£-20 CHARCOAL TUBE NUMBER: T.C Y bYgd efiARCOALTENAX TUBE NUMBER: _L & O

STOPTIME: o ‘ COLLECTION CONDITIONS:

- START TIME: STop it bot 10 misnutta)
TIME ELAPSED (T) L O.D2  MINUTES Saecgoped at /Scapen TT07

-

“ LITERS (V) not W?/mb&/

Vs=VmxPA x 298—"= ____ LITERS (Vs

- /zeo/ 273 +1A
+~“RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

“ FISOIL GAS




Donohue TS SOIL GAS SURVEY FORM @

ARCHITECTS " C"/
CLIENT: __ EDA ArCS DATE: _11)J3)90  EPAsAsNO. _37243€ / 2L, €E-23
SITE: HmcO DONOHUE SPL NO.: H D/IT 09
PROJECTNO.. _ 20026& TZ1o Bearicc

SAMPLING TEAM: _ID Yueh L/D»DDW')‘!S// T Pchalske

SAMPLING CONDITIONS
TEMPERATURE:__48 °F —32x 5/9 = °C (ta) HNu:— 2 ppm
BAROMETRIC PRESSURE (PA): 22:23 mm Hg at f2/2> AM@ HeS: — € ppm
RELATIVE HUMIDITY: 92 % CHs: O % LEL

- WIND: ) mph from
WEATHER: ___SY¥"N Y\\[I

SAMPLE GRID COORDINATES.:
SAMPLING INTERVAL.:

SOIL CONDITIONS AT SURFACE:

T

e e
PUMP MFG/MODE

CALIBRATOR MFG/MODEW\
INITIAL CALIBRATION (Qa) TO = UMINAT TIME:

CALIBRATION VERIFICATION: ROTAMETER READING TME: —
- “IF > 10%, ROTAMETER READING — S
SPECT, RESAMPLE % DIFFERENCE : \

§ SAMPLE COLLECTION
TEWAX £-23 .
£.11 CHARCOALTUBENUMBER: TCX¥2Y|  GHARGOALTENAX TUBE NUMBER: T IV

STOP TIME: COLLECTION CONDITIONS: LLAJQPS A2

START TIME: AccomParied (AR L  TULS witzs

TIME ELAPSED (T) 47 APPULA TINUTES sthepsp Feom AGS

\ TOTAL VOLUMETRIC FLOW CALCULATION
Vm=TxQA= X = ERS»(Vm)*"“‘f“"‘“““""' —

Vs=VmxPA_ x LITERS (Vs)* not a0

760 27M | \O
REGORD Vs IN LITERS ON SAS GHAIN OF CUSTODY REMARKS G CUMN.__

F/SOIL GAS I




- A%
Donohue [ESe SOIL GAS SURVEY FORM
ARCHITECTS
. SCIENTISTS
- cLiEnT: _& LA es pate: 1 }13 )90 epasasno: 5098 e lv.Cs
SITE: Hhmw DONOHUE SPLNO.: _#/D I -/O
- PROJECTNO.: ___ 20026
SAMPLING TEAM: rh ZUQV)//D "Doumns /—T_pl/(j\abb(
-
SAMPLING CONDITIONS
o TEMPERATURE: °? ) °F-32x5/9 = °C (ta) HNu: .._C_).__ppm
BAROMETRIC PRESSURE (Pa): 32,23 mm Hg at 1215 AnrPM Hes: — < ppm
- RELATIVEHUMIDITY: ___ 9L % CHe: & ____%LEL |
\ " 4 WIND: © mph from
WEATHER: SUNN
- l
SAMPLE GRID COORDINATES.: N E L-13
- SAMPLING INTERVAL: 2 .00 ft
SolL CONDITIONS AT SURFACE: _Sondty, visible QwS Dy
d Sy w&{%ﬁ;&o &ggs % Wt"ix&ng;‘f %&%&w@w@m« SRR 583
PUMP CALIBRATION
- PUMP MFG/MODEL/SN: (o7 /127 /&/4'( (2196
CALIBRATOR MFG/MODEL/SN: _E1C 74 EAVELY- N
INITIAL CALIBRATION (Qa) TO —X =Y ’7 ik 7).  UMINAT TIME: _ 2530
-\ CALIBRATION VERIFICATION: ROTAMETER READING _{‘__ TME: LY 40
*IF > 10%, SAMPLE ROTAMETER READING — 40 Tive: /395
u TUBES SUSPECT, RESAMPLE % DIFFERENCE e __ -
ak SAMPLE COLLECTION
WAX E-15
€1 (‘)':l'ARCOAL TUBE NUMBER: 1C 1595 EHARGOAL/TENAX TUBE NUMBER: _ 1. [&/
i WM 209~ STOP TIME: %W COLLECTION CONDITIONS: .22 c&qvieoccal
[t>>  STARTTIME: &% Cand i,
TIME ELAPSED (1) _10:00- 00  miNuTES
-
0,00 TOTAL VOLUMETRIC FLOW CALCULATION
iU
- Vm =T x QA = Z+F %/7/ = 41,7 UTERS (vm)
Vs=VmxPA x 208 = __. 1) _ LITERS (Vs)’
o 760 273+ 1A
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.
F/SOIL GAS



Donohue LTS SOIL GAS SURVEY FORM

ARCHITECTS

‘ SCIENTISTS
- cLENT: __EPA AeCS pate: _11//3)70  epasasno: 5799 E-2¢. € 2;
SITE: +Hhmwd DONOHUE sPLNO.: _HPTT ~ ||
- PROJECTNO.. 2004
SAMPLING TEAM: __/Y L/I/Q/‘-(,/ D Down, / “‘7’%/0!\4 /JKL
- R R R S S 2
SAMPLING CONDITIONS
o TEMPERATURE: 4D F_32x50=_______ °C(tA) HNu: — 9 ppm
BAROMETRIC PRESSURE (Pa): 22:25_ mm Hg at _L25_ AMPW HeS: — O ppm
- RELATIVE HUMIDITY: 92~ % CHe: _ O % LEL
| WIND: 8] mph from
WEATHER: __SYNNY , Coolirm @A
- J ~ T
SAMPLE GRID COORDINATES. N e (]
- 1 i X -~
- SAMPLING INTERVAL: zZ 7" ft Yc’éfuoa/L
-
PUMP CALIBRATION
- PUMP MFG/MODEL/SN: 1 /o / Glian / 2/96
CALIBRATOR MFG/MODEL/SN: cal 25 /2>
INITIAL CALIBRATION (Qa) TO X =117 l’)"7) L/MIN AT TIME; 0330
- CALIBRATION VERIFICATION: ROTAMETER READING _ 7984 TiyE: _/5/0
*IF > 10%, SAMPLE ROTAMETER READING ¥~ 384u— TiME: _4533
y TUBES SUSPECT, RESAMPLE % DIFFERENCE o :
£ ZAb ¢ SAMPLE COLLECTI%N
wt ~ THv ‘ - E
P’ CHARCOAL TUBE NUMBER: _1< Y15 ol TKREOALTENAX TUBE NUMBER: T Y2/
7 ¢ STOP TIME: (,”!,J_m / COLLECTION CONDITIONS:
ol p\ START TIME: dtamite T v ohen WakrT S %
TIME ELAPSED (T) _LC-00, 00 7 mNUTES v M&J’L‘ (i VJUk 2)
ustry anls
-l
TOTAL VOLUMETRIC FLOW CALCULATION
o Vm=TxQA=_[0-8 x 4 l?/ = 1.7 UTERS (Vm)
Vs=VmxPA x 208 = .73 LITERS (Vs)*
-l 760 273 +1A '

F/SOIL GAS

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



LI

Donohue EETIRITEE SOIL GAS SURVEY FORM

ARCHITECTS

- SCIENTISTS
- CLIENT: _EPA AYICS DATE: ”,/"3/7" EPASASNO.: 5748€ — 25,29
SITE: Himee DONOHUE SPLNO.: _HDTT —J2
- PROJECTNO.: _2022¢
SAMPLING TEAM: MAL[&MZL_H_MO 2
[
SAMPLING CONDITIONS
" TEMPERATURE: — £.{ °F-32x5/9 = °C (1a) HNu: @ ppm
BAROMETRIC PRESSURE (Pa): 32:23 mmHgat /211 AM@) H2S: _.0___ppm
- RELATIVE HUMIDITY: ___ 9L o CHa: O % LEL
- WIND: ©__ mphtrom
WEATHER: _Sun SCThre
- W,
SAMPLE GRID COORDINATES.: N E T-Aa
- SAMPLING INTERVAL: 3.t ft
SOIL CONDITIONS AT SURFACE: il nteod - Jay\c.l hca/L a,q,o/\a,lr p/ /€.>
PUMP CALIBRATION
” pUMp MFG/MODEL/SN: G lion /(z/g./' /%rr#é—é» 2150
CALIBRATOR MFG/MODEL/SN: —S.2Ca/ [Sensidune / AVEEP
INITIAL CALIBRATION (Qa) TO X=Y.17 ﬁ) Z)  LMINATTIME: 08 30
- CALIBRATION VERIFICATION: ROTAMETER READING — 422 TIME: _/S45
“w/ “IF > 10%, SAMPLE ROTAMETER READING —%:2 __ TiME: £620
o TUBES SUSPECT, RESAMPLE % DIFFERENCE [/
SAMPLE COLLECTION
o TAAXS - E-29
£-18  JSARLOAL TuBE NUMBER: “1C 35 SHARGOAL TENAX TUBE NUMBER: 13262
i L STOPTME:  Uotd COLLECTION CONDITIONS: _
hgp,,__ START TIME: Eacbaded pnthmiteont  Veitiidm CaondiDmeo
j$40  TIME ELAPSED (1) JR.0O MINUTES Yl Motameders v cetlacogs
-
TOTAL VOLUMETRIC FLOW CALCULATION
- Vm=TxQA=_10® x_ 47 = ¥/, 7 LITERS (Vm)
Vs=VmxPA x 298 = _I__L{_ LITERS (Vs)*
o 760 273 +1A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOIL GAS



wl

- AdleE
c,'.’(l‘)

nLYs

Donohue ELXIETHE SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

CLENT: _ EPA  MAN2CS pate: _11J3/90  epasasno: 3168E €-30,€ 3
SITE: HW Mo DONOHUE SPLNO.: _H DT (2
PROJECT NO.: 20320

SAMPLING TEAM: __*V] \CUJJ»L/D Povuyto /T Puchalsles

SAMPLING CONDITIONS
TEMPERATURE: 4X  oF_32x509- °C (ta) HNu: — £ ppm
BAROMETRIC PRESSURE (Pa): 3223 mm Hg at /415 AMFN) Hes: — O ppm
RELATIVEHUMIDITY: __ 92« CHe: _© % LEL
WIND: o mph from
WEATHER: 09, duol—
SAMPLE GRID COORDINATES.: N E -T2
SAMPLING INTERVAL: 3.00 ft

sou_ CONDITIONS AT SURFACE: - rhouncbcﬂ Saml h/yb\ po)Al. s beirn

~ PUMP CALIBRATION
PUMP MFG/MODELSN: /31 [Galais /&/99

CALIBRATOR MFG/MODEL/SN: _M_/_é?c/zm.&ﬁ/ /25793
INITIAL CALIBRATION (Qa) TO = X =%: 17 (N=7) LMINAT TIME: _OS3D

CALIBRATION VERIFICATION: ROTAMETER READING 40 TiME: _1bYS
*IF > 10%, SAMPLE ROTAMETER READING — -2 TIME: _1Z( S
TUBES SUSPECT, RESAMPLE o, DIFFERENCE o__. :

SAMPLE COLLECTION

TENVAYR + . E-3i
E-30 CHARCOAL TUBENUMBER: —1¢¢19  -eHaRecatTENAX TUBE NUMBER: _T 1723

STOP TIME: ) COLLECTION CONDITIONS: LaYZamn 1tk 7
STARTTIME: = Stoowdteh Adnialol (DIzme, Suihm

TIME ELAPSED (T) _{D .D1.0D  MINUTES .@Jaﬁd_zwﬁaﬂ Yoo Sorpl A

TOTAL VOLUMETRIC FLOW CALCULATION

Vm=TxQA=_1002 x_4:/7 - Y7 LTERS (Vm)
Vs=VmxPA x 298 _@_ LITERS (Vs)*
760 273 +1A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



" F/SOIL GAS

Donchue PN SOIL GAS SURVEY FORM

ARCHITECTS

SCIENTISTS

CLENT: __EPA AR DATE: 'I/P//?O EPASASNO. S79¥E £-32£-33
SITE: thm DONOHUE SPLNO.: _HDTT 1%
PROJECTNO.. __ 20 0P3-b

SAMPLING TEAM: _ /D Kuehn/ / D 12ums [ Vuchalsly

SAMPLING CONDITIONS
TEMPERATURE: 35 oF-32x50=_/ 7 °C () HNu: — Q@ ppm
BAROMETRIC PRESSURE (PA): 32:20 mm Hg at 0800 @PM HeS: — O ppm
RELATIVE HUMIDITY: 91 % CHe: _ LD %LEL
WIND: 5-(O _ mphirom ___SE
WEATHER: ___SY NNy myld
SAMPLE GRID COORDINATES. N e D-24
SAMPLING INTERVAL: 3.0 t

SOIL CONDITIONS AT SURFACE: 5 RYN M Vi3t bu QSOV

SR “"g‘@&&ﬁh 24"'(0«

& » u ca( Y f&c/lﬂ
PP CAL BRATION P "V)o 4.7 3«/ 17 415

PUMP MFG/MODEL/SN: —_ (= //1an / Gla- / 2196 123 "# 0’31 -
CALIBRATOR MEG/MODEL/SN: _22¢a] [Sensidune /253> > ' ' »
INITIAL CALIBRATION (Qa) TO X = .17 N=7 _ UMINATTIME: 2&00
CALIBRATION VERIFICATION: ROTAMETER READING 400 TiMe: _0XY0
*IF > 10%, SAMPLE ROTAMETER READING J__ TIME: ..3:3'_0‘130
TUBES SUSPECT, RESAMPLE % DIFFERENCE )
SAMPLE COLLECTION
TEWAX + & 33
CHARCOAL TUBE NUMBER: _TCMEYR  -GiikRSOALTENAX TUBE NUMBER: T Y 7/(
STOP TIME: 2.y COLLECTION CONDITIONS:
STARTTIME:  UPZ ~ watth —Anddied thovpt ATl , Fdpsatz

TIME ELAPSED (T) —£0:-00 _ MINUTES ~ “lasess” fett fdmrj orbe jniervon

= 41.7 UTERS (Vm)
LITERS (Vs)*




Donohue LIRS SOIL GAS SURVEY FORM @

CLENT: __£PA A2c¢S pate: __IJ1y/g0 EPASASNO.: S795E &-3Y E-35
SITE: Homco DONOHUE SPLNO.: ‘HD TT /S

PROJECTNO.: _ 202 b

SAMPLING TEAM: ___ /Y léuchl/ D Dovms / 7. P hal Je

SAMPLING CONDITIONS
TEMPERATURE: 3% F-32x50=_1 67 °C () HNu: — O ppm
BAROMETRIC PRESSURE (Pa): 22: 20 mm Hg at 2420 &\PMm H2S: — O ppm
RELATIVE HUMDITY: 81 % ’ CHe: _ 0 %LEL
WIND: $-io mph from ___>E
WEATHER: __Suhny, md/d
SAMPLE GRID COORDINATES.: N E F-25
SAMPLING INTERVAL: 3.0 ft

SOIL CONDITIONS AT SURFACE

PUMP CALIBRATION

PUMP MFG/MODEL/SN: Gilisan/&lcdir /2469
CALIBRATOR MFG/MODEL/SN: 2/ [ Senudyne /D5 /33D
INITIAL CALIBRATION (Qa) TO XZS (7 0=7 _ UMINATTIME: _ 0600

CALIBRATION VERIFICATION: ROTAMETER READING -£:2>  mimg: 0135
*IF > 10%, SAMPLE ROTAMETER READING —£.0C _ TimMe: 90935
TUBES SUSPECT, RESAMPLE % DIFFERENCE 0 :
SAMPLE cou.ecnou
TEWAX . €25
CHARCOAL TUBE NUMBER: _1C 3182 CHARGOALATENAX TUBE NUMBER: _T_¥2-
STOP TIME: M“‘ ﬁ COLLECTION CONDITIONS:
START TIME: Ao e Suithon Countzd ot 30-60 Secpnol,
TIME ELAPSED (T) 2 3® MINUTES latesiml et Lotmmeder Vazdbiy /7<7

TOTAL VOLUMETRIC FLOW CALCULATION

Vm=TxQA=_1[0:00 yx 417 - .7 uTERS (Vm)

* Vs=VmxPA x 208 = __L+79  LITERS (ve)*

F/SOIL GAS

760 273 +tA
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



F/SOIL GAS

Donohue EIEIELLE SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

CLIENT: ___£PA AR (s pate: /v /40 EPASASNO: _ G798 € E36,6-3
SITE: e DONOHUE SPLNO.: HD TT /(o

PROJECTNO.. ___ =092 (
SAMPLING TEAM: Mjiafﬁ/ / D Duudh $ /7 Pu chalsioa’

SAMPLING CONDITIONS
TEMPERATURE: 33" F-32x5/08=_ 167 °C(a) HNu: < ppm
BAROMETRIC PRESSURE (Pa): .222__ mm Hg at .Qﬁ.?&.@PM H2S: _.0____ppm
RELATIVEHUMDITY: ___8( o CHe: O %LEL
WIND: 319 mph from —___SE__
WEATHER: _J Y01\ Mild
SAMPLE GRID COORDINATES.: N E ¢ k/
SAMPLING INTERVAL: 30 ft

SOIL CONDITIONS AT SURFACE: JWM M ( S UI‘V'WL/

e R "5\ R R
SRR -“““ii?@&lfmfm

PUMP CALIBRATION

PUMP MFG/MODEL/SN: G ‘/lc)fix //"7'/0)!-/ (2196
CALIBRATOR MFG/MODELSN: _ E28al [Sengduns /2y73->2

INITIAL CALIBRATION (Qa) TO X =Y17  h=7 | MINATTIME: _O&00

CALIBRATION VERIFICATION: ROTAMETER READING —4.9° __ TiMe: _[00%
“IF > 10%, SAMPLE ROTAMETER READING —%-92°  TME: 1035
TUBES SUSPECT, RESAMPLE % DIFFERENCE Q -
; SAMPLE COLLECTION
TEWAY : M€ 37
CHARCOAL TUBE NUMBER: _1 (Y20 GIHARGOALTENAX TUBE NUMBER: 1 Y727
STOP TIME: 4',_,.:.4/\ COLLECTION CONDITIONS: _
STARTTIME: —_ X7 Queton cugled ) e (e X

TIME ELAPSED (T) 10,00 MINUTES Ve (ble  pyotameliy

TOTAL VOLUMETRIC FLOW CALCULATION
Vm=TxQA=_[0-00 x_“-(7  .4[7 uTERS(Vm)

Vs=VmxPA x 298 = _1-79 _ LITERS(Vs)

760 273 +tA
*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




F/SOIL GAS

Donohue EIEEHIE SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

CLIENT: ___EPA ACLS DATE: _li/i1¥/4D EPA SAS NO.: 52986 €75, ¢35
SITE: i e DONOHUE SPLNO.: 4D FD IT /&

PROJECTNO.. ___JoP2b
SAMPLING TEAM: _ M) L/ufl'n/,/D Down)/¢ Pu cholsled

—_
RN

SAMPLING CONDITIONS

TEMPERATURE: 36 F-32x5@=_[ b7 °C(a) HNu: —9 ___ ppm
BAROMETRIC PRESSURE (PaA): 3920 mm Hg at 2300 _ @PM HeS: O ppm
RELATIVE HUMIDITY: 81 o | CHe: — 2 w%LEL
WIND: S-1o mph from ___SE£

WEATHER: ___SJnaV /4

SAMPLE GRID COORDINATES.: N E [L“I \

SAMPLING INTERVAL: 2.0 ft

PUMP CALIBRATION
PUMP MEGMODELSN: _ Crlion [&Gilair [ 2196

‘ v -
CALIBRATOR MFG/MODEUSN: —EXCd/ /Semsidiyns J25/239-
INITIAL CALIBRATION (Qa) TO X =7-/7 N=7  |MINAT TIME: __2&20

CALIBRATION VERIFICATION: ROTAMETER READING — 422 Time: K35
“IF > 10%, SAMPLE ROTAMETER READING 420 mime: /100
TUBES SUSPECT, RESAMPLE 9% DIFFERENCE a) :

SAMPLE COLLECTIO;

A)( —_— . SR & 7 —
gHARCO;L TUBE NUMBER: _LCYT7¥2- CHARECEAE/TENAX TUBE NUMBER: T 7678
STOP TIME: —_— COLLECTION CONDITIONS:

START TIME: Socd stopvuti 171k

TIME ELAPSED (T) [0 - OO MINUTES

0. 09 TOTAL VOLUMETRIC FLOW CALCULATION

vm=TxQA=_deMMx 417 . 4l7 uters vm)

Vs=VmxPA x 298 = __1:79 _ LITERS(vs)
760 273+ 1A

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




E-4o

F/SOIL GAS

Donohue LI SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

CLIENT: EPA_ARCS DATE: _/1/tY EPASASNO.. 5277 gﬁ £-Y0 -9/
, H#D- T

SITE: Himes DONOHUE SPL NO.: Ym<oy

PROJECTNO.. _2902¢

SAMPLING TEAM: M Kuen|

SAMPLING CONDITIONS
TEMPERATURE: F-32x5/9 = °C (ta) ————PPmM
BAROMETRIC PRESSURE (Pa): mm Hg at A H2S: e ppm
RELATIVEHUMIDITY: ____________ % CHa: o %LEL
WIND: mph from ot U'%D)/'m Lile

WEATHER:

PUMP CALIBRATION W
PUMP MFG/MODEL/SN:

CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (Qa) TO L/MIN AT TIME:
CALIBRATION VERIFICATION: ROTAMETER READING e TIME:
*IF > 10%, SAM ROTAMETER READING . TIME:
% DIFFERENCE

SAMPLE COLLECTION

JEMAX é i E¥L
CHARCOAL TUBE NUMBER: __ 1 ¢ Y Y2y EHARGOAL/TENAX TUBE NUMBER: T Y717
STOP TIME: —_ COLLECTION.CONDITIONS:

W Nt ap2)ierbl. naviy yelke
E ELAPSED () MINUTES Vnexopsed hybeo

TOTAL VOLUMETRIC FLOW CA| !
Vm=TxQA= X = LITERS (Vm) n ot Mp{p I/ cor /9&?_..

Vs =VmxPA_x M___ LITERS (Vs)*

760 73 +tA
‘R RD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.



Donohue ELLIIIIT SOIL GAS SURVEY FORM

ARCHITECTS

-
SCIENTISTS
- CLIENT: __EPA MA2cs DATE: __iJiy]7> _ EPasasNo: ALZ9FE EY2E3
sTE:  ____tHhmceo DONOHUE SPLNO.: HP TTMSDo
- PROJECTNO.: __ 10924
sampLinG TEAM: __ A Kuen |
-
SAMPLING CONDITIONS
- TEMPERATURE: F-32x5/9 = °C (ta) ppm
BAROMETRIC PRESSURE (PA): HaS: —___ppm
- RELATIVE HUMIDITY: CHa: —__%LEL
L™ WIND: mph from
WEATHER:
-
-
PUMP CALIBRATION / .
- PUMP MFG/MODEL/SN: gt apol/c Lo
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (Qa) TO UMIN AT TIME:
* CALIBRATION VERIFICATION: ROTAMETER READING — TIME:
*IF > 10%, SAMP ROTAMETER READING — TIME:
- TUBES CT, RESAMPLE % DIFFERENCE : '
‘ SAMPLE COLLECTION
£- 4L CHARCOAL TUBE NUMBER: 1& 4235 W&NAX TUBE NUMBER: _1 Y& 73
4 STOP TIME: COLLECTION CONDITIONS:
START TIME: R0, 45 N1 7 ”
T PSED (T) MINUTES U0 Xo0 :
-
TOTAL VOLUMETRIC FLOW CALCULATION
- vm - TxQA= X =

Vs=VmxPA x 298 = __ =" LITERS (Vs)*
760 273 £ 1A

- v
*REC( s IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOIL GAS




Donchue [T SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

CLENT: __EPA ARCS DATE: _/J)1V)40 _ epasasNo: SHEE p-yy Eyr
se:  _thim@ DONOHUE SPL NO.: 4D TT IS0

PROJECT NO.: _ QOSAb

SAMPLING TEAM: N kuel/))

SAMPLING CONDITIONS

TEMPERATURE: °F-32x5/9 = °C (ta) HNu: —_ ppm
BAROMETRIC PRESSURE (Pa): mm Hg at AM/PM H2S: ——__ppm
RELATIVEHUMIDITY: %  _ : CH4: —__%LEL

(- WIND: mph from =" __ y)or W)/Cab(-t,
WEATHER: =

PUMP CALIBRATION
PUMP MFG/MODEL/SN: not M/OM

CALIBRATOR MFG/MODEL/SN: —_—
INITIAL CALIBRATION (Qa) TO " LMIN AT TIME:

-~ CALIBRATION VERIFICATION: ROTAMETER READING —_ TIME:
“IF > 10%, SAMP ROTAMETER READING —___ TIME:
% DIFFERENCE
SAMPLE cou.ecnon
€-\{ CHARCOAL TUBENUMBER: T C3IY¥ A BRARGOALAENAX TUBE NuMBER: _T_ Y715~
STOP TIME: COLLECTION CONDITIONS:

SW@@&_ rotx <olte
T PSED (T) MINUTES VNI pnoed Fubeo

TOTAL VOLUMETRIC FLOW CALCULATION —

LITERS (Vm)

UTERs (v 0T dpolica lolg__

Vm=Tx QA= X

Vs=VmxPA x 298
760 +tA

*RECORD Vs IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.

F/SOL GAS




Eo

F/SOIL GAS

Donohue B SOIL GAS SURVEY FORM

ARCHITECTS
SCIENTISTS

cLenT: £ APCS DATE: __1) )/‘/,/fO EPASASNO. 5798E €-Yo, €Y7
SITE: thmeo DONOHUE SPLNO.: 4D TTASDO2

PROJECTNO.. __ 200240

sampunG Team: 4. Yueh!

TEMPERATURE: °F-32x5/9 = °C (ta) W ppm
BAROMETRIC PRESSURE (Pa): mm Hg at AM/P HeS: —_ppm
RELATIVEHUMIDITY: % | . )9 n CH&: — __%LEL
. N7
WIND: mphfrom /) o-/- ﬁﬂp
WEATHER: —
N E
ft

AR
33 a«i&&s &@%{m&\

PUMP CALIBRATION
PUMP MFG/MODEL/SN: no7 C‘ﬂQ) 1ok (i
CALIBRATOR MFG/MODEL/SN:
INITIAL CALIBRATION (Qa) TO L/MIN AT TIME:
CALIBRATION VERIFICATION: ROTAMETER READING —___ TIME:
“IF > 10%, ROTAMETER READING —— TIME:

SPECT, RESAMPLE % DIFFERENGCE :

SAMPLE COLLECTION
Tcyy)  laconti

CHARCOAL TUBE NUMBER: CHARCOALAENAX TUBE NUMBER: _T_ Y& 9¢

STOP TIME: COLLECTION CONDITIONS:

START TIME— ot hieble yravine covke A%L(_L___
M AP e wrexpoced tuloe.

TIME ELAPSED (T) MINUTES

A e .
e

TOTAL VOLUMETRIC FLOW CALCULATION
Vm=Tx QA = X /-s/UW# / . !
/
Vs=VmxPA x 298 = LITERS (Vs)* not P b
760
*RE s IN LITERS ON SAS CHAIN OF CUSTODY REMARKS COLUMN.




ATTACHMENT C
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- Transmission from:

- o ITAS - Cincinnati
11499 Chester Road

- Cincinnati, Ohio 45246
| . FAX # (513) 782-4644
Voice # (513) 782-4600

From: /jﬂ?/c/( [ARRELL

Department: __ Gcirr

.

To:

CHARLEVE A’/Mg,;f///mtco AVHEL

Company: _ Swanvt § ALsocrazes

Department:

FAX #: _ /- rv-sep-ors0 :

o Voice #:

- Special Instructions/Comments:
fIRM _ JA E [E Fae SAS porer BLIIp-E

d KO FUATHER . (MFD  CoarTALT /S’mc/( /ARRELL

@ SIT- TP Y POS

Disposition of Original: (0 Returnto Originator () Discard

Total Number of Pages including this cover sheet: 2 FAX Operators ﬂ;

0o [ ) ol ol B ol 0l VLSLT Tt RITR fim o e me me o




YOLATLE ORGANICS ANALYSIS DATA SHEET

HDTTO [~ 0|

]
LAB NAME: PE] ASSOCIATES CONTRACT: _SAS S798~F | 5798¢-1 / S798¢E-2
- SAMPLE MATRIX: TENAX LAB SAMPLE D: X0~11-064~01 A
SAMPLE YT/VOL: NA LABFLE D: 37981
- LEVEL Qo /med) LoV DATE RECEVED: 11/8/90
% MOISTURE: not dec. NA DATE ANALYZED: 11/8/90
-
DLUTION FACTOR: 1
- concaTRATIN UNTs: N&/ L
CAS ND. COMPOUND No=9E~ )
DET.LMIT
- 74-87-3 CHLOROMETHANE 2, U
: 74-83-9 BROMOMETHANE 240 U
: 75014 VINYL CHLORIDE 240 v
- 75-00-3 CHLOROETHAME 246 U
(> 75-03-2 METHYLENE CHLORIDE 23 8 B
167-64-1 ACETOME 1w S 0
- 73-13-0 CARBON DISULF DE ) 2 u
T5-35~4 1,1-DICHLORDETHERE 25 U
75-34-3 1,1-DICHLORDETHAMNE 2 5 U
540-33-0 1 2-DICHL.ORCETHENE (TOTAL) 25 u
- l67-66-3 CHLOROFORM 2 Bl U
107-06-2 1 2-DICHLOROETHANE ]
78-93-3 2-BUTANDIE 23t v
- 71-55-6 1,1,1-TRICHLORDETHANE 2 8
56-23-5 CARBON TETRACHLORIDE 2 58
108-05—4 VINYL ACETATE 2300 U
- 75274 BROMODICHLOROMETHAME 25 U
78-87-5 1 2-DICHL OROPROPANE 25 U
10061-01-5 ots—1,3-DICHLOROPROPENE 2 5 U
- 79-01-6 TRICH OROETHENE 25 u
s  [124-48-1 DIBROMOCHLORCMETHANE 2 Bl U
. [79-00-5 1,1 .2-TRICHLOROETHANE 25 U
o 71-43-2 BENZENE Al s J
10061 -02-6 trans-1,3-DICHLOROPROPENE > 5l U
75252 BROMOFORM 248 v
108-10~1 4-METHYL-2-PENT ANDNE 3 u
- 591-78-6 2HEANORE 30 U
127-18-4 TETRACHLOROETHENE 23 u
79-34-5 1,12 2-TETRACH.ORCETHANE 28 v
- 108~68-3 TOLUENE 7z 24
108-90~7 CHLOROBENZENE 25 U
100-41-4 ETHYL BENENE 25 v
- 100-42-5 STYRENE Z2h u
1330207 XYLENE (TOTAL) 25 U
-
FORM 1A YOA
-
S0U2 BSI0ESreIriES CesuutTirn s



—

YOLATRE ORGANICS ANALYSIS DATA SHEET

TENATMELY IDENT F IED COMPOLIDS HDTTo1- 0
LAB NAME: PEI ASSOCIATES CONTRACT: SAS S798-F | 5798-£1 / 5798-E2
SAMPLE MATREX: TENAX LAB SAMPLE D: X0-11-064-01 A
SAMPLE WT/VOL: A LABFLE D: S798+E1
LEVEL Oow/med) Loy DATE RECEVED: 11/8/90
& MOISTURE: not deo. NA OATE ANALYZED: 11/8/90
DILUTION FACTOR: 1
NUMEER OF TIC'S FOUND: 2
CONGENTRATIONWNITS: N G / L.

CAS NMBER COMPOND NAME RET.TME  No-6e—~
26-13-1 112-TRICHLORO-122- TRIFLUOROETHANE 922 20 s8l T

URKROYN_ HYDROCARBON 1126l 2 38 T

FORM {E YOA-TIC



-« t0TT02-0)

VOLATLE ORGANICS ANALYSIS DATA SHEET

LAB NAME: PEI ASSOCIATES ‘ CONTRACT: SAS S738-E | 5798E-3 / S796E~4
-
) SAMPLE MATRIX: TENAX LAB SAMPLE D: %0-11-064-024A
- SAMPLE YT/VOL: NA LABFLE D: SreE3
LEVEL (low /med) LoY DATE RECEVED: 11/8/90
- % MOISTURE: not dec. NA : DATE ANALYZED: 11/8/90
- DLUTION FACTOR 1
COMCENTRATION UNITs: N & / L
, CAS ND. COMPORD N5-De— Q
. DET.LIMIT
74-87-3 CHLOROMETHAME  ~ [ U
74-83-9 BROMOMETHANE el U
- 75-01-4 YIYL CHLORDE ‘gm U
v 75-00-3 CHLOROETHAME S u
75-03-2 METHYLENE CHLORDE pr] B 8
- 67-64-1 ACETONE 15 O 30
' 75-15-0 CARBON DISULFIDE 3 A
75-35-4 1,1-DICHLOROETHERE 28 v
- 75-34-3 1 ,1-DICHLOROETHANE 2 58 u
540-59-0 1 2-DICHLORCETHERE (TOTAL) 28 u
67-66~3 CHLOROFORM 2 48 U
107-06-2 1 2-DICHLORCETHANE 2 58V
- 78933 2-GUT ANDHE S 8 U
71-55-6 1,1,1~-TRICHLOROETHANE 5 2
56-25-3 CARBON TETRACHLORDE .| R
- 108-05-4 VINYL ACETATE 5 U
75-27-4 __BROMODICHLORDMETHANE 2 y
76-87-5 1 ,2-DICHLOROPROP ANE 2 u
- 10061-01-5 cis~1 ,3-DICHLORUPROPERE 2 B u
L4 79016 TRICH_OROE THENE 2 v
124-48-1 O BROMOCHLOROMETHANE 2 U
- 79-00-5 1,1 2-TRICHLOROETHAMNE 2 u
7143-2 BERZENE 2 J
10061-02-6 trans-1 ,3-DICHLOROPROPENE 2 U
- 75-25-2 BROMOFORM Z3u
108-10~1 4~METHYL-2-PENT ARONE 5 36 v
591-76-6 2-HEXANONE 53 U
- 127-18-4 TETRACH_ OROETHENE 24 U
79-34-5 1,1,2,2-TETRACHLORDETHANE 258 v
108-88-3 TOLUENE 32 A
108~90-7 CHLORCBENZENE 2 8 U
- 100414 ETHYL BEWZENE Z2x U
100-42-5 STYRENE 2 u
1330~20~7 XYLEME (TOTAL) 22 v
-
= FORM 1A YOA
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YOLATILE ORGANICS ANALYSIS DATA SHEET -
TENATIVELY DENT F €D COMPOUNDS WD ﬂ—oz © !

LAB RAME: PEl ASSOCIATES

CONTRACT: _SAS 5798 | 5798-£3 / 5758-£4

SAMPLE MATRX: TENAX LAB SAMPLE D: %0-11-064-02A
SAMPLE YTAVOL: NA LABFIED: 5736-£3

LEVEL Qow /med) LOY DATE RECEVED: 11/8/90

% MOISTURE : not dec. NA DATE ANALYZED: 11/8/°0

DLUTION FACTOR: {
NUMBER OF TIC'S FOUND : 3
concentraTIoN NTS: N G /L

CAS NAEER COMPOUND NAME  ~ RET.TME 586 @
76-13-1

1 12-TRICHLORD-122-TRFLUOROETHANE ~9:18]  } 00 300

UNKNOWN _HYDROC ARBOM

UNKMOWN HYDROCARBOR

-
1§22 10 28| I
1622 4 AT

FORM 1E YOA-TC



VOLATLE ORGANICS ANALYSIS DATA SHEET

HDTT03-0]

LAB NAME: PEl ASSOCIATES CONTRACT: $AS 5798-f | S798E-5 / 579665
SAMPLE MATRIX: TENAX LAB SAMPLE D: %0-11-064-03A
SAMPLE WT/VOL: NA LABFLE D: 57985
LEVEL (low/med) LoY DATE RECEVED: 11/8/90
K| MOISTURE: not dec. NA DATE ANALYZED: 11/8/90
DRUTION FACTOR: i
CONCENTRATION WNITS: N (/[
CAS ND. COMPOLRD MGG Q
DET. LIMIT
74-87-3 CHLOROMETHANE  ~ | s v
74-63-9 BROMOMETHANE [ U
75-01-4 VINYL CHLORDE {1 38 U
75-00-3 CHLOROETHANE (et u
75092 METHYLENE CHLORIDE wie 8 B
67-64-1 ACETORE /9 M
75-15-0 CARBON DISULFDE b AU
TS-35-4 1,1-DICHLORCETHENE I U
75-34-3 1,1~DICHLOROETHANE A U
540-59-0 1 2-DICHLORCETHENE (TOTAL) b 8 U
67-66~3 CHLOROFORM O A u
107-06-2 1 2-DICHLORGETHANE ) Y
78-93-3 2-BUT ANONE L u
71-55-6 1,1,1-TRICHLORDETHANE O ]
56-23-5 CARBON TETRACHLORIDE o u.
108-05-4 VINYL ACETATE i U
75-21-4 BROMODICHLOROMETHAMNE L 8 u
78-87-5 1,2-DICHL OROPROP ANE b 3 v
10061-01-5 gis~1,3-DICHLOROPROPENE b 2 v
79-01-6 TRICH OROETHENE b B U
124~48-1 DBROMOCH. OROMETHARE Y- K
79-00-3 1,1 2-TRICHLORCETHANE b 3 U
71-43-2 BENZITE 2° J
10061-02-6 trans- 1 3~DICH.ORGPROPENE [ U
75-25-2 EBROMOF ORM u
108~10-1 4~METHYL-2-PENT ANONE li ﬁ u
591-78-6 2-HEXANONE K y
127-18-4 S TRTRACHLOROETHENE ) u
79-34-5 1,1,2 2-TETRACH.OROETHANE b B u
108-88-3 TOLUENE 92| 3
108-90-7 CHLOROBENZENE A
100-41-4 ETHY. BORENE 7] u
100-42-5 STYRENE [ U
1330~20-7 XYLENE (TOTAL) LS v

FORM 1A YOA
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YOLATILE ORGANICS ANALYSIES DATA SHEET TTD -
TENATIVELY DEMT FED COMPOUNDS w 3 © ,

LAB NAME: PEl ASSOCIATES

SAMPLE MATRI: TENAX

CONTRACT: _SAS 9798-€ | 5798-£5 / S798-E6

LAB SAMPLE D X0-11-064-03 A
SAMPLE WT/VOL: NA LABFLE D: 57965
© LEVEL (low/med) Lov DATE RECEVED: 11/8/90
% MOISTURE: not dec. NA DATE ANALYZED: 11/8/90
DLUTION FACTOR: 1
NUMBER OF TIC'S FOUND 1
concentraTIN UNITS: NG/
CAS MIMBER COMPOLFD NAME = RET.TME o8 0
76-13-1 112-TRICHLORD- 1 22-TRIFLUOROETHANE 920 200] T~
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VOLATLE CREANICS ANALYSS

LAB NAME: PEl ASSOCIATES CONTRACT: SAS 5798-€ YBLKACO
SAMPLE MATRIX: TENAX LAB SAMPLE D: VBLKACO
SAMPLE WTAOL: NA LABFLE D: VBLKACD
LEVEL Cow /rmved) Lov DATE RECEVED: 11/8/90
€ MOISTURE: not deo. NA DATE ANALYZED: 11/8/90
DLUTION FACTOR : {
CONCENTRATION UNITS:
CAS NO. COMPOLND NG_OC )
DET. u«m[
74-87-3 CHLOROMETHANE ™~ 10 U
74-683-9 BROMOMETHANE to] u
75014 YIYL CHLORDE 0] U
75-00-3 CHLORDETHANE 10] U
75-09-2 METHYLENE CHLORDE 10 5
67-64-1 ACETONE 10} U
75-15-0 CARBON DISULF DE 5t U
75-35-4 1 ,1-DICH ORCETHENE 5 U
75-34-3 1,1-DICHLORDETHANE S| U
540-59-0 1,2-DICHLOROETHENE (TOTAL) B )
67-66-3 CHLOROFQRM 51 U
107-06~-2 1,2-DICHLORDETHANE 5 U
78-93-3 2-BUTANONE 13 10
71-55-€ 1,1,1-TRICH.OROETHANE st u
56-23-5 CARBON TETRACHLORIDE 5| U
108-05~4 VINYL ACETATE 10] U
15-27-4 BROMOD ICHLOROMETHANE S{ U
78-87-5 1 2-DICHLOROPROP ANE Si v
10061-01-5 gis-1,3-DICHLOROPROPENE st U
79-01-6 TRICHLOROETHENE 5 U
124-48-1 DIEROMOCHLOROMETHANE S| b
79-00-5 1,1 2-TRICHLOROETHAME 51 U
71-43-2 BENZENE sl u
1006 1-02-6 trans~1 ,3-DICHLOROPROPENE 5] U
75-258-2 BROMOF ORM s{ U
108-10-1 4-METHYL-2-PENTANCNE 17 10}
591-78-6 2-HEXAMONE 39 10
127-19-4 TETRACHLOROETHENE S| U
79-34~5 1,1,2, 2-TETRACHLORCETHANE S| U
108-88-3 TOLUEMNE 5 U
108-90-7 CHLOROBENZENE s{ u
{00-41-4 ETHYL BEIQENE 5f U
100-42-5 STYRENE 5] v
1330-20-7 XKYUENE (TOTAL) 5( U
FORM 1A YOA
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VOUATRE ORCANICS ANALYSIS DATA SHEET

TENATIVELY IDENT F €D COMPOUNDS
LAB NM PEI ASSUCIATES CONTRACT: 6AS S798-¢ VBLKACO
SAMPLE MATRIX: TENAR LAB SAMPLE D: YBLKACO
SAMPLE YT/VOL: NA LABFLE D: YBLKACO
LEVEL {low /med) LovY DATE RECEVED: 11/8/90
% MOKSTURE: not dec. NA DATE ANALYZED: 11/8/90
: DLUTION FACTOR: 1

NUMBER OF TIC'S FOUMD : a

-~ COHCERTRATION UNITS
CAS NRBER COMPOUND NAME RET.TRME NG OC
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TECHNICAL MEMORANDUM NUMBER 13
DATE: December 10, 1990

TO: Vanessa Harris
Project Files, Himco Dump Site
CC: M. Kuehl - RI Lead

R. Gau - Project Manager
M. Crosser - TSQAM

FROM: Rob Cannestra, Hydrogeologist

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-5L4J
Donohue Project No. 20026.024
Himco Dump RI/FS Phase I

INSTALLATION OF WATER TABLE WELLS AND LANDFILL CAP SAMPLING
Introduction

Six shallow observations wells were installed on or adjacent to the Himco Dump site
between the dates of November 5, 1990, and November 14, 1990. Water table observation
wells were installed to obtain water elevation information and to allow for groundwater
sampling. Tasks associated with the installation of these wells included logging and
classification of continuously sampled soils, field screening of soil samples, collection of soil
samples for chemical and geotechnical analysis, and well installation. In addition,
geotechnical samples were taken from five locations on the landfill cap. Landfill cap
samples were collected for testing to determine the engineering properties of the cap. The
following text summarizes the methods and procedures used to complete these tasks and
point out deviations from procedures written in the Field Sampling Plan (FSP) or drilling
specifications.

Drilling and Sampling

Soil borings BRG-1 through BRG-6 were advanced using hollow stem auger techniques.
The subcontractor, John Mathes and Associates (Mathes), used a Central Mine Equipment
(CME) 550 ATV rig equipped with 4.25-inch ID (8.0-inch OD) hollow stem augers to
complete these borings. All borings were continuously sampled from ground surface to
total depth using a 3-inch OD stainless steel split spoon sampler. Two stainless steel split
spoon samplers were used. Split spoon samplers were decontaminated between sampling
intervals according to the following steps: (1) tap water rinse, (2) alconox wash, (3§ tap
water rinse, (4) isopropanol rinse, (5% two deiomzed water rinses.



At each location, borings were drilled and sampled to a depth of 16.0 feet to allow the well
screen to be installed intersecting the water table. All borings were extended a nominal
one foot by blind drilling with the hollow stem augers. The extension of borings was
completed to accommodate any formation collapse during monitoring well installation.
After completing a well installation, the drill rig and drilling tools were steam cleaned
before proceeding to the next installation.

Field Screening and Logging of Soil Samples

After recovering the split spoon and immediately upon opening the sampler barrel, soil
samples were field screened by slowly running an HNu photoionization detector (PID) over
the length of the sample. The highest PID reading observed for each sample interval was
recorded on the boring log.

After field screening, samples were collected for volatile organic compound (VOC) and
other chemical analyses. Samples were logged by recording the attempted sample interval,
sample length recovered, blow counts, and providing a visual description of the soil.
Sample descriptions included the sample color (reference Munsell color chart), relative
density, major and minor soil components, general engineering properties and references
to the depositional environment. Based on these observations, soils were classified
according to the Unified Soil Classification System (USCS). Completed soil boring logs
are attached in Appendix A.

Sample Collection

Samples were collected for chemical and geotechnical analysis. Chemical sampling
included samples for VOC, base neutrals (BNA), polychlorinated biphenyls (PCBs),
cyanide and metals analysis. Geotechnical sampling included samples for Total Organic
Carbon (TOC), Atterberg limits and grain size analyses. Samples collected during the
completion of borings for water table well installations are summarized in Table 1.

Chemical Sampling

VOC samples were collected immediately after field screening the split spoon. Two 120 ml
jars were filled with soil taken over the entire length of the recovered sample for VOC
analysis. After filling the VOC sample jars, the remaining soil was emptied into a stainless
steel mixing bowl and mixed with a stainless steel spoon. After mixing, two 8 oz. composite
samples were taken of the homogenous soil mixture for BNA, PCB, and metals analyses.
The sample mixing bowl and spoon were decontaminated between samples by the same
method as the split spoon samplers.

According to the Work Plan, chemical samples were to be taken from the first five split
spoons (upper 10 feet) at each shallow well location. However, elevated PID readings,
peculiar odors or visual signs of contaminations required the collection of samples at
depths below 10 feet. In these cases, the additional deeper samﬁles were substituted for
shallower samples displaying no signs of contamination. Potentially contaminated samples
were collected below 10-foot depths in borings BRG-03, BRG-05, and BRG-06.
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TABLE 1

RECORD OF COLLECTED SOIIL SAMPLES
WATER TABLE WELL BORINGS
Himco Dump Site
December, 1990

CHEMICAL SAMPLING GEOTECHNICAL SAMPLING
Depth Interval BNA/PCB  Metals Atterberg '
Boring (Feet) VOCs Pesticides Cyanide Duplicate TOC Limits Grain Size
BRG-01 0-2 X X X X
2-4 X X X
e F 4-6 X X X
o 6-8 X X X X
10-12 X X X
14-16 X X
BRG-02 0-2 X X X
2-4 X X X X
4-6 X X X
6-8 X X X
8-10 X X X
14-16 X X
BRG-03 0-2 X X X
2-4 X X X
4-6 X X X X
6-8 X X X
8-10 X
14-16 X X X X X
BRG-04 0-2 X X X
2-4 X X
4-6 X X X
6-8 X X X
8-10 X X X
14-16 X X



TABLE 1

RECORD OF COLLECTED SOIL SAMPLES
WATER TABLE WELL BORINGS
Himco Dump Site
December, 1990

(continued)
CHEMICAL SAMPLING GEOTECHNICAL SAMPLING
Depth Interval BNA/PCB  Metals Atterberg
Boring (Feet) YoCs Pesticides Cyanide Duplicate TOC Limits Grain Size
BRG-05 2-4 X X X X
8-10 X X X
10-12 X X X
12-14 X X X
14-16 X X X X X X
BRG-06 0-2 X X X
4-6 X X X
6-8 X X X
8-10 X X X
12-14 X X X
14-16 X X X

W/A/AG7



Geotechnical Samples

Geotechnical samples were collected randomly from borings completed for the installation
of shallow observation wells. With the exception of boring BRG-06, samples for Atterberg
limits and grain size analysis were taken in the interval to be screened during the well
installation. Samples for Total Organic Carbon (TOC) analysis were not collected from
every boring completed for the installation of shallow observation wells.

Geotechnical samples were collected after retrieval of chemical samples from the
remaining composited soil. One 8 oz. jar was collected for Atterberg limit and grain size
analysis. An additional 8 oz. jar sample was taken for TOC analysis when applicable.

All samples were labelled, packaged, and shipped according to the details of the field
sampling plan. The site sample custodian completed the appropriate chain-of-custody
documentation. Samples were shipped to the appropriate labs by Federal Express.

Well Installations

Shallow observation wells W-101A through W-106A were installed to intersect the water
table,, Observations made during the drilling and sampling of borings completed for the
installation of the wells were used to determine the depth of the water table. Because of
the shallow water table encountered, modifications were made to the general well
specifications to ensure that the well screens intersected the water table. Table 2
summarizes well construction information and general well information for water table
observation wells at the Himco Dump site. Well construction diagrams are included in
Appendix B. ‘

Wells were constructed using Schedule 5, Type 304, flush threaded stainless steel riser
attached to 10-foot, continuous wire wrap, 0.010-inch slot, stainless steel screens. Stainless
steel screens and riser were manufactured by Diedrich. Well screens and riser were steam
cleaned immediately proceeding installation, handled only while wearing clean latex gloves,
and wrapped in protective plastic during transport. All flush threaded joints were wrapped
with teflon tape to provide a tight seal. A concentrated effort was made to assure that well
construction materials were not contaminated during handling or installation.

In general, observation wells were installed to depths of approximately 16 feet rather than
the anticipated 20 feet. To allow for the installation of a 10-foot screen in these shallower
borings, the thickness of the filter pack overlying the screen, bentonite seal, and concrete
cap were decreased. In the modified well installations, filter packs were extended from 0.3
(WT-105A) to 1.2 (WT-101A) feet above the top of the well screen. Bentonite pellet seals
were cut to a nominal 1.0-foot thickness rather than the specified 2.0 feet. The accuracy of
measured depths was assured by the shallowness of these installations.
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TABLE 2
WATER TABLE OBSERVATION WELL INFORMATION
Himco Dump Site
December 1990
Depth Depth Depth to
State Plane Top to Bottom to Bottom Bottom of
Coordinates of Pipe Screen Length of Well of boring Bentonite Seal
Well Number North East Elevation (Feet) (Feet) (Feet) (Feet)
‘WI-101A 1,531,617.69 407,617.00 764.35 10 16.3 17.5 4.2
WT-102A 1,534,861.43  405,928.37 769.08 10 16.0 16.8 4.5
WT-103A 1,532,537.90 405,532.73 760.59 10 16.0 17.0 4.0
WT-104A 1,531,496.08 406,013.86 765.57 10 16.3 17.6 4.3
WT-105A 1,531,174.04  407,105.64 762.94 10 16.0 16.8 4.9
WT-106A 1,530,932.11 407,806.75 761.47 10 16.2 17.0 5.0



In addition, to facilitate the timely completion of wells, hydration times at several locations
were shortened to approximately one-half hour. The integrity of these seals was visually
checked Frior to the installation of a concrete cap. Finally, concrete cap thickness was
reduced from a specified 5.0 feet to a nominal 3.0-foot thickness to accommodate the
shallow installation. None of these modifications is expected to adversely affect the
performance of these wells.

Despite efforts made to ensure that well screens intersected the water table, the extremely
shallow water table at the location of WT-103A made this impossible. During installation,
depth to water in WT-103A was approximately 4.0 feet, placing the water level above the
interval to be screened. Temporal fluctuations may cause water levels to decrease,
potentially lowering the water level into the screened interval at this location.

Landfill Cap Geotechnical Samples

Geotechnical samples, including jar samples for grain size and Atterberg limit testing, and
shelby tube samples for consolidation undrained triaxial shear were recovered from five
locations on the landfill cap. Landfill cap sample locations varied slightly from those
originally specified because they were located at points on the geophysical survey grid
rather than the proposed site survey grid. The site survey grid was not completed at the
time landfill cap samples were taken. Rather than sample at random or approximate
locations on the cap, samples referenced geophysical survey grid points. Landfill cap
geotechnical sample locations are included in the site location map (Figure 1).

Landfill cap samples were recovered by digging through the topsoil cover (average
thickness approximately 0.5 feet) to the calcium sulfate cap. Once the cap was
encountered, excavations were extended by hand to a depth of approximately 1.5 feet. At
this depth, two pint size jar samples were collected for grain size and Atterberg limit
testing. After collecting jar samples, the CME 550 drill rig was used to push 24-inch shelby
tubes. The dense nature of the calcium sulfate cap made pushing the tubes difficult. At
several locations, shelby tubes appeared to penetrate through the cap material into waste.
If shelby tubes potentially encountered waste, they were marked as containing potential
waste on the tube exterior. Additional shelby tube samples were attempted at two
locations for one-dimensional consolidation testing, however, no sample was recovered at
one location (adjacent to GE-01). Geotechnical sample holes were backfilled with spoils
and hand compacted.

Atmospheric Monitoring

Air quality monitoring within the breathing zone and at the borehole was completed after
recovery of the samples. A PID was used to monitor for volatile organic compounds. A
GasTech® meter was used to monitor the levels of hydrogen sulfide (H2S), oxygen, and
indicate the percent of the Lower Explosive Limit (LEL) for methane. A miniR

radiation detector was used to monitor for radioactivity. The highest readings produced by
each instrument were recorded in the sections provided on the boring log. During the
drilling and sampling of BRG-06, one sampling team member became physically ill while
jarring samples from the 12 to 14-foot depth interval. However, atmospheric monitoring of

Page 4



the borehole and recovered sample did not show any elevated readings at this depth.
Atmospheric monitoring results recorded during the completion of borings is included in
the completed soil boring logs attached in Appendix A.

Atmospheric monitoring was completed periodically during well installations. Efforts were
made to take readings at the beginning of the installation procedure and during the
installation as sections of auger were removed from the boring. Atmospheric monitoring
during well installations was generally terminated after the installation of the bentonite
seal as the boring was then considered effectively plugged off. Results of atmospheric
monitoring during well installations were recorded on daily atmospheric monitoring logs
attached in Appendix B.

During the recovery of geotechnical samples from the landfill cap, atmospheric monitoring
was complete as shallow excavations were completed and as shelby tubes were withdrawn.
Atmospheric readings taken during geotechnical sampling of the landfill cap were recorded
on daily atmospheric monitoring logs attached in Appendix C.

No elevated levels were recorded during atmospheric monitoring conducted during the
completion of shallow wells and landfill cap geotechnical sampling.

SUMMARY

Six shallow soil borings were completed for the installation of water table observation
wells. Soil samples were recovered for chemical analysis from the 0 to 10-foot depth
interval or if contamination was indicated or observed, from intervals below 10 feet.
Contamination was observed at depths below 10 feet in borings BRG-01, BRG-03,
BRG-05, and BRG-06. Soil samples were submitted for VOC, BNA, PCB, pesticides,
metals and cyanide analyses. Select soil samples were submitted for geotechnical analyses
including TOC, grain size, and Atterberg limits.

Six water table observation wells were installed to intersect the water table. These wells
were constructed to provide groundwater elevation information and to facilitate
groundwater sampling. Concrete cap and bentonite seal thicknesses were modified to
accommodate proper screening due to the shallow water table. Despite these efforts, the
water level in WT-103A is above the well screen.

Geotechnical samples of the landfill cap below the surface cover were collected to
determine the engineering properties of the cap. Jar and shelby tube samples of the
landfill cap were collected and submitted for grain size, Atterberg limit, consolidation
undrained triaxial shear, and non-dimensional consolidation testing. Shelby tube samples
were potentially pushed into waste material and were appropriately labeled. At one shelby
tube sample location, no sample was recovered.

A/R/HIMCO/AG8
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FIGURE 1
SAMPLE LOCATION MAP
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APPENDIX A
- SOIL BORING LOGS
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Donohue Water Table Well installation Diagram Form
Sites BiMmes DUMe Dates _NCVE 1940
('"‘3 e Inspected By: Project No. 20c 26,5 Well No. XWT-1G1A
/ Engineers & Architects
e T Drilier/Contractor
Concrete Diameter
oes PROTECTIVE CASING | v/| GUARD POSTS
l I.L~4'-
I Type LT ESE L Vented @/No Type Exv 1o/
Olcmeter__ 4= Locked _ V3. MiA~=Q
PYC | Protective ] Length . (s _Key ® J.~an
Stick Casing [
[~ .—'45 > Cule e Ly
Up Length 9 —— Folr Ll Qoo
D, ¢ \\ CAP OR PLUG [vented(Yes/No Type AND TRREAOD:
L \4\ \\ Pvi
Concrete [3 :) \§ Q\——Lconcne*r.s COLLAR| .
Thickness L=-Q N Coment PALIMK (5D ibs.+Water Lo gal.
»Top N\ N Total Ouantity oo,
°& A0 fi. \\ N\ N Monufacturer 2atMiX (PIE Mix=o
-/ Seal -
. Thickness *Top y.2 n B SE
f L]
F?l tor Powaer/Cr anul or Quantity Se C
Pack N Hydraotea gal., Time JiS0 ~ &2
Fliter . \ Nemfocmre; = -
Pack \_.I l - Y -
Thickness '3-5 b PIPE | Type _sTAm LGas Schedule Tx9z < 235
\ O'D- 20 : '.D- "q
(" ) Length/Sec. 10O No. Of Sec, PAXTHA«
- Menufacturer D1 & DACH
\ Fiush Threaded @E3yNo
I‘l"al :’“ " Teflon Taped @Nﬁ 0-RIng Yes D
, Monufacturer ____ACE HAROWAQZ
«Top of :
5. ¢y, =
T Sersen 2= _ Type(s)_SILICA SanD % 0.
V = Source_COLOfAPE LiLi1CA $AND
= Volume_2.25 10015 Bats A 23 oo\ .
: Manufacturer (O 02A0C «iwtCA 22000 1nlc.
— CO-ORNAOD trerem—d SPR8LNGS
Screen o4 = SCREEN
Length =3 ESTAINLE %>
NCTE: (0.0' =] Type _’_"&M@cheaulem
OF actuAL = Lengin/Sec. 2.2 No. of Sec.— & _
O?En 22860 = 0.0. £.9 1.0, r.q
= Siot Size _Q GO No. Slots/ft.
= Morufacturers_Di1EdRicH
= T
= CAP OR PLUG| T N Car
e 1=l (P of P ripe Length 0. %
Y Y screen 1L 1t
Mater. *B8oring /—m CLLAPAE AND = T A
Thickness Depth IT3_r4.} el uaTemn |
) VALY,
1
® Measured From "—@_’1

A

S .--_-_(:j -

Ground Surface

WATER SOURCE EuWenART Mo oaL Warsl

Notea:

Borahcie Diometer

b JO1 20/

~’




Donohue

Engineers & Architect

Siter _HIMCO DuMP H.vE  Date: _jj =

Inspected By B.. CANNESTRA Project No. 28 24

COWTIR AIOED

muqm

Water Table Well Installation Diagram

Form .

Well No. W - 102 A

Drilier/Contracter _ . Bibid /MA?H;.'_—_',

PYVC

1

Concrete Diameter

PROTECTIVE CASING |

e

i - Type &¥S2=

Olometer_ =t
=T

Protective Length

— Key %

CUARD POSTS

[cusko poss

LOCPE
ventea(YedvNo Type (a2

Locked _YES  ma<reg

282

£

Stick |2
e

Casing ™M N

Length
o

Concrete
Thickness

Seal

Thickness

Fliter
Pack

Thickness

3
g
]

Mcter,

- Thickness |©8 |y

T
EXY

A

2]

.0

wel!
Lengih

e Top of

#B8otiom

; of
Y screenlhO 11,

eBoring

oTop
of |
Seal 2.Q.1.

*Top ﬁ:.S_n,
of

Fllter
Pack

Screen 5-—15.".

Deptn (6.9 ¢4,

7Ll L L\

N
!
N

: CAP OR PLUG [vented @/No Type VG S uif cAD

W THEEADED Pl

Ne— CONCRETE COLLAR]

Coment PSEE-mix  Ibs.+Water gal
N Total Ouantity_ 2 PaGs T oal.

b Monufaocturer GENZe A, OCTRACTOGS
BT, tdoD AG Iy
%

Powder/Granut cruonmy ! Q

Hydrated_} i gal., Time LS =11 %
Manufacturer 2ELC NT RoCvTZ

PIPE Type aTANLEDD TYPES

oTES . Schedul e LRAQE 2O
0.0.

2.0 ! 0.2
Length/Sec.

104 No. Of Sec. -EASTIAL
Manufacturer _DE PE.C

Fiush Threaded @esiNo

Teflon Taped @/No 0-RIng Yes D
Monufacturer __ACS =ARDVARE,

Type(s) _SiiCA SAAND *ig-70
Source Qn-,g::\og‘- Dt SAND Lo
Volume_2¥%e oc b Bags 3 220 ¢
Manuf acturer (o Syt ;

Cewc2aco -‘pPaudc:o', Cooo.

SCREEN

> g

SNTIN VO L TS
2:3-5.‘:9 O wike, Al
Type 2T - Scheduie (B&ADE Do
Length/Sec. _S.% ___  No.of Secoma

0.0. ' 1.0,
1 o GO CoOMTidJICOW
Sliot Size No. Slots/ft, eI

Menufacturers_THhEO02:1c e

, STANESn
_{ caP ot PLUG | Type mS80 ) . noin O-

. -...(\._..'.__.-.._....__.
.

. -

)

® Measured From
Grouna Surface

WATER SOURCE __E LW WA M oalicifae WATZR PANT
EXTENRAN T @ 7.A~ru-‘£\'rn'1.\)

Notes:

W oSN TIN

Berashole Dicmeter

Lo o

WREN Do G AGCEN N

~
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D°n°hue Water Table Well Installation Diagram Form
- Siter IO Dol Date: u!u[qa
1)
. r Inspected By: “R. CANnEemsa Project No. 2acsic  Well No. W Towe s
Ergineers & Architects
\ e T e Drilier/Contractor _ D &, |51/ MAT™E L
- Concrete Dicmeter i
| E@ ! PROTECTIVE CASING | [cuaro PosTS
' o g
- i Type_ T € Venfea@m: Type wos o0
_L' . Profect! Dlometer <l'~'" Locked _VEL WAz O
PYC 2. b of ve Lengih —ule Key oS>
Stiek Casing _
- Length ol CONRLE 7
' vented @e3yNo  Type_uiTezgApe’
’ N s
———{ CONCRETE COLLAR
» Concrete 3 a Q 1
Thickneas L2 Coment22ZE-M. X __ Ibs.+Water gal.
sTop \ Total Quanttiy aal.
5:; 3.0 f1. N\ N\ Monufacturer GEN=RAL. Ceiv2ACTORD
- Seal - 3T OV , MO
-/ Thickness .T:? He .. - ¥
p Fliter Powderlcronulcrmy D CAL -
- Pack N Hyaratea s gal., Time 12:08 =14 ¢
\ Manufacturer uT CCRTR T
Fliter FLuULM THEEACEO
Pack N—{iPE - - = iP5 S
- Thickness \SE g PIPE |Type oxAincEoan,  Schedule GIBnZ nc
0.D. 2.0° W SO . e
Length/Sec. —iC:C No. Of Sec. ZO&Twu
- ( ) Manufacturer _DIiEDRICH
\ Fiush Threaded Yes/No
weil ,
- \bo Tefion Taped Yes/No 0-RIng Yes/No
| ! Length Monufacturer
« Top of 25
) —1— sc"amg—"' - " FILTER PACK Typa(s) 5,108 <apl>
= "._—; Source (0 0fAQ0C SuiLA SAND
s g Volume_2.5 1S vo &g N 185 - c
. =] Monufacturer_COLCSADO =nuiCA SAND
— Cootado « 3
= .
Screen 0.1 = rSCR_EEN_] ST Co-0.
Length - [— | L2000 ftoummeans wies e S
= Type _WEAD STAWLES?  Scnedule -28A0E 204
~ — Lengtn/Sec. _5:2 No. of Sec.—= .
= 0.0, 2.0° 1D, 14’
= Siot Size _Q.QIC No. Slots/f1,
- = Manufacturers _DE DCC W
E . AN
-~ X Y ScreenltlO n] [T
Mater. ‘ e8oring MATERIAL [_CL-LAPSE T F1uTRL PACK
Thickness 1 Depth 11C ¢4, -
- L ;
® Mecsured From Sus !

Grounc Surface

Boranhcie Diometer

WATER SOURCE _BELrapy MysiCifaw wWATED Poimy

Notea:




COWYTIR AIDED OESICN/ORT

. Donohue

- Engineers & Architects

Water Table Well Installation Diagram

Form -

Siter Nimgo DOMP o TE Date: h\tzlgp

Inspected By: R. CANNCoT24 Project No. 20021 ,02x  Well No, _WT= IG3A

Orfiler/Contractor D ELLtﬁTLMAT HE &

3

Concreie Diameter

I___EE__; ~ PROTECTIVE CASING | [eusrp_PosTs
|

l l Protective

sP ve l Casing
{lck
Up i Lengih
Concrete
Thickness 3‘°:l
»Top
1 of
3 Seat 2:0Q_f1.
- Seal
Thickness *Top 4.3 T
of *
Filter
Pock
Fliter
Pack
Thickness BE
.
. !
well
1.3 Length
]
H !
i » Top of
: S.85
H -1 Screen 22231,
W
Screen ias :
Length
0.0 BT OPEN
SOREO <CIEEN.
-Bot}om
I scroen 163 g1
Mater. *Boring
Thickness Depth 1.0 ¢4,

L LLLLL

VA LA A AN §

W L

~ /

N Flush Threaded (f83/No

Lo A
Type_STSEw vented fesyNo Typegumtm i
Diometer. == ______Locked YE&, MASTER
Longth —Su(2- Key 82522

4P CAP (PyC

CAP_OR PLUG|ventea (8syNo Type Jl TusEA0S >
—— CONCRETE COLLAR]

Coment fAL M1 X Ibs.+Water gol

Total Ouontlty aat.

Manufacturer _PAg rY

"

Powder /Cranul arXpeilets)ouantity. 20 o
Hyarated 2.0 gal.. Time Ai50- i1
Monufacturer PELCNTE b " ROCTE ST

FLoon TaREAD
Type _2TAamuEss _ Schedule TYW= S F2.
0.0. 2.0 2 1.0. 14

Length/Sec. —I1Q. O No. 0f Sec. FARTALL
Manufacturer _THE DL CH

Teflon Taped ({@/No  0O-Ring Yesfid
Maonufacturer ACE YWALO WwARE

FILTER PACK Type(s) (GRADE 10/20 /ois CA Sam
Source_COLOZADE Do CA £AAND

Volume_ 225 100\ PAGY 24,0 G
Monufacturer CouoACO BiwiCA SAOD iec,

P.0. BOK 15615

T

1000000000000000000000

SCREEN Cen02AD 0 £22m&3, QO

G2 TIDG D e [ 2]

Type WEAL - YA AYD _ Semaaul e TI0E

Length/Sec.___ 5.2 No.of Sec. 2 -
0.0. 2.0 1.0, 1.
Sict Size Q. OO No. Siois/ 1. e

Manufacturers_DEDC

S Ty STAIN LESY
/——l | Type Tnesangd Povl Qa5
, CAP OR PLUG | Type Tnesap 0 Length &. !

MATERIAL |_COuunbss 2 miuvel Dacy

® Measured From
Grouna Surface

WARED JEvS. A B

. 05

8orshole Dicmeter

WATER SOURCE _E-wridlT MUMICIPAL WATER Poawt

-
Eloea

~ -

Notes:

T x o e D=y A 2EEL)

- .

(VS ADC 2 TieoA) T Wammaa S

o ememe ...._..(\_l
* —



Donohue

( /Engineers & Architects

COWYTIR AIGED DESION/TRWT NG

Water Table Well Installation Diagram
Dater i\\.o\'—\o

Sites

HiMC O DOMP

Form it

%ed Byr 2. CANNESTRA Profect N&._20026

Well No. WT-1¢3A

Ortiter/Contractor D. Eb'-lﬂ,/L\ ATrES

Concrete Dicmeter

Wl h .
0 oo PROTECTIVE CASING | [curo POSTS |
p, | LoCSs
| Type STErEC Vented @€fic Type oo/m2,
| Eb Protecil Olcmoter-__ﬁ__ Locked_M____
Pvc O ve Lm'n <.IA N Key ')5 i Sl
Stiex | 2.. Casing
Up Length
A CAP OR PLUG|vented (SiyNo TypeRvC YRR EAD
1 \\ su P Al s {7
) ———{ CONCRETE COLLAR
Concrete 3 :l \\ J
Thickness LZ:! \4\ Coment PREM1xED  Ibs.+Water Vi&iABLEgal.
Z »Top \b‘ Total Quantity__ > BAGSH col. 15
L) B
’\}.-3 2T 20 b AN Monufacturer GEMSEAL MATEZimed ot Lot ~
S ™ A Seaal e -
2 Thickness ‘T:? q. l 1. SEAL
Fliter Powder/Granul or APsl ] eisH0ucntity. I Gnl (-4
Pack N Hyoreted__2:9 _ gdl.. Time QNS = G:d2.
Monufacturer PELON.TE by Pockias e
Fliter . ]
ook \—[FFe]
0.0. L L0,
Length/Sec, —1©.0 No. Of Sec. BRSX 1A
(— ) Monufacturer RIS DRAC W
\ Flush Threoded (Ye
16.0 t'" " Teflon Taped GINo 0-Ring Yes/(
] . Manufacturer ACE  wagm ,saaf
»Top of
-—r— S“’mii' f'- — ] FlLTER PACK T,pc!s) f!"l-_lm ANY "c,.lo
v g Source__Cc—staco .'«n.u'.A SANO, Co_ctapnn S
=] Volume 20 qo 2 oad & Ry g
= Monuf actur er SS-CRADS SuiC A SAND
Screen 0.5 % { e l
Length = SCRESN COVTIN IO WRAP
— Type Srmfunafds  Schecule —
(=] :
— Length/Sec. 8. No.of SeC.eB
= 0.0. 210,
=2 Sio1S1ze 901 e, Slots/ft.
— Manufaocturers_ D.€02yv
= __I i . A .
.ao‘;}om =] CAP OR PLUG | Type < < Lenath \
i A Y screenléo rf [
1
Mater, #Boring /_m \ Qo m ¢ N 5
Thickness Depth 168 ¢4 e _ . :
L. !
(_  ® Measured From "—EE—".
X Grouna Surface Borehcie Oiameter
! WATER SOURCE
Notes: WArE 2 = T L POy A3 A

SEAL. Y DRATZN

a5 mMun) PEECC T DoACiads




Sheet_1 of .}

Donchue

OBSERVATION WELL INSTALLATION DIAGRAM

Site: Bmco Domp _zewHaer in Date; No "&52 3 1900
2 __Project No.220 26,003

By: 2. CANNEST

Well No.wT 1Cea

C. b5

= Rl

Le.s] - [os]

A,

N

/7

[N\

Type 2. __ Vented v Type ST=2. 3
Diameter_ 4° Locked YES masTEe
Length_§.& Key®= 2532

Type 2u1® Coifuid G i) Tupsaoed Peves

Vented_Ye o

Protective Casin?]

| Concrete Collar
PwXTORS.

Guart-€ement 1L O Ibs. + Quant. Water____ gal.
Total Quant.__s. ¢ gal,
Manufacturer P2 = max

Powder/Granula Pelle6 Quant._5.0_ gal

Manufamremsm__
Hydrated____2.5 gal., Time_l1:01 = 1120

yeemiaD

DERA SUeS
PV Loy MO

Pipe

EADERD A EHy [y
0.0 Q" Manufacturer DAEDEAC W
1.0 L4 "  ScheduleYveE &5 TR0
Length/persec.__10.0__ No.of sec.PAZTAL.

Threaded Flush Joint Y5
Teflon Tape:
Tape_T=€fL0oN

Manufacturer_AcE wagdvaes

Typels_S:iL1ca $amd 21029

Source LLCLOZADC SunlCA CAND COLD. DPay,

Volume

Type_Erus s

110100000008

L
1

Nores: Water Source

ELLHACT My iy AL WAT=D wilyo

WATEeR T oo

N BosE R~ T OO0 L s oA

5]

Cohmuvous
Type W'CE WRAY >4 Slot Size
QL.___320 " _ No.Sot/ft.
1.D. 2.6« __Schedule TP =34
Manufacturer S0 CH
Length/persec. 3. No.ofsec. _2_

O 0L

N B

Type_TRLSADID SvawiEss STEEL Doyl

et N\

(0% LENGTH

Material

AT D

S:CLgA,’a; ¥ F +=0 Pacg

AN 2= s S G-




APPENDIX C
DAILY ATMOSPHERIC MONITORING LOGS



.

- (Donohue

1gineers & Architects

“

Project Site_H1MCo D ome

Project Number __+8- 200206, 023

Leve| of Action

Atmospheric Monitoring Log
Field Safety

Health & Safety Officer _A . Kulviowcz
Level of Protection 12

Description of site (weather, temp, soil conditions)._PARTLY L€ LT N BZSE2E, D%
PBack - N 0% O, comn
Date . RAD :
ime | -Site | Depth- | ©¥A- | HNU |OXGEN| LEL(}. .Comments
W siwrom | 19 06 |os |20, [9g | voarrwe acees:
W 110 [WTr-104A | IS .0 c.> 20.a |C PoLL FIRST AUGER FuibwT
Wz Tz |wr-ova | 1o o.o o.3 20.9 % Pu. SECOND AUVGEL FAGIAT
e Zqz|wr-rounl is 0.0 .|02 |20.8 |Sg | Pi THro AGEL Fugar
v B 2ROV O.<
W AT20 [wr-icia | 1S Oo |02 |2 | g | M e Anner FuGar
lqll y
128 wracial 1o A0 Q.2 214 fo) Puny S£co> AUGER FLiGHT
P Tevol wicoa | S oo oz la 128 | suee vnteo apces
\ . - .
Additional Notes: _BACK G000 Ha .y = O goo

D AD.= M.

~——




Donohue pumosptert Monitoring Loo

- \gineers & Architects Field Safety
Project Site 1M A O DoMP Health & Safety Officer A _X\RYiOow.cZ
- Project Number 200200 Level of Protection
Level of Action
- Description of site (weather, temp, soil conditions o LY TREE
Date R»AD
o ime | - Site Depth- | 6MA | HNU |OXGEN| LEL _ Comments
iy 4'“-_(“ WT=-103A ‘s - O c i 2C a (@ p‘,‘;':‘-“::zu}ams Ji,fsa [o) ‘ '
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TECHNICAL MEMORANDUM NUMBER 14
DATE: May 1, 1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl, RI Lead
Roman Gau, Project Manager
Mike Crosser, TSQAM

FROM: Anya Kirykowicz
Dave Richardson

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-514J
Himco Dump RI/FS
Donohue Project No. 20026.024

WETLANDS ASSESSMENT AND IDENTIFICATION
Introduction

On October 22, 23, and 24, 1990 Donohue & Associates, Inc. conducted an on-site wetlands
assessment and identification at the Himco Dump Superfund Site as part of the RI Work
Plan. The delineation was conducted by Dave Richardson and Anya Kirykowicz. Three
suspected wetland areas were designated as Northwest Wetland Area, Wetland Remnant,
and Gravel Pit Wetland Area. The location of these areas is presented in Figure 1.

Methods

As outlined in Section 4.6.1 of the Final Field Sampling Plan, Himco Dump RI/ES Elkhart,

Indiana, three essential characteristics were used to identify wetland areas. These
characteristics are: hydric soils, wetland hydrology, and hydrophytic vegetation. These
characteristics and their technical criteria are described below. The approximate
boundaries between wetland and upland areas were identified using methods prescribed in
the "Federal Manual for Identifying and Delineating Jurisdictional Wetlands" (Federal
Interagency Committee for Wetland Delineation, 1989). The Disturbed Area Wetland
Determination Method was used, with the hydrophytic vegetation assessment taking the
lead. Sampling tube cores were used to examine the soil profile for hydric soils and
wetland hydrology. An assessment of hydrophytic vegetation was made at each sampling
tube core. The tollowing equipment was used: soil sampling tube, dead blow hammer, site
map, field notebook, Munsell Soil Color Charts, flagging tape, wooden lathe, camera,
plastic bags, field guides for plant identification, USGS topographic map, Hydric Soils of
the United States List, and an aerial photograph.
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Wetland Hydrology

Wetland hydrology is defined as permanent or periodic inundation or prolonged soil

saturation sufficient to create anaerobic conditions in the soil. The wetland hydrology

criterion is met if a site is inundated or saturated to within 1.5 feet below the surface, based

on the soil drainage characteristics, for at least one consecutive week during the growing

season in an average rainfall year (Federal Interagency Committee for Wetland

lfll_)eiléneation, 1989). This criterion is the least exact and the most difficult to assess in the
eld. _

Hydric Soil

Hydric soils are defined as soils that are saturated, flooded or ponded long enough during
the growing season to develop anaerobic conditions in the upper part (U.S.D.A. Soil
Conservation Service, 1987). An area has hydric soils when the National Technical
Committee for Hydric Soils criteria are met. These criteria relate to soil types, soil
drainage characteristics, water table levels and frequency of flooding or ponding.

Hydrophytic Vegetation

Hydrophytic, or wetland, vegetation is defined as macrophytic plant life growing in water,
soil or on a substrate that is at least periodically deficient in oxygen as a result of excessive
water content (Federal Interagency Committee for Wetland Delineation, 1989). The
U.S. Fish and Wildlife Service publishes a list of plant species that occur in wetlands by
region. Each species in the list is given an indicator status reflecting the range of estimated
probability that it may occur in a wetland versus non-wetland area across its entire
distribution. These indicator categories are listed below:

0 Obligate Wetland (OBL). Occur almost always (estimated probability >99%)
under natural conditions in wetlands.

o  Facultative Wetland (FACW). Usually occur in wetlands (estimated probability
67%-99%), but occasionally found in non-wetlands.

o  Facultative (FAC). Equally likely to occur in wetlands or non-wetlands
(estimated probability 34%-66%). .

o  Facultative Upland (FACU). Usually occur in non-wetlands (estimated
probability 67%-99%), but occasionally tound in wetlands (estimated probability

(1%-33%).

o Obligate Upland (UPL). Occur in wetlands in another region, but occur almost
always (estlmategﬁrobabih'ty >99%) under natural conditions in non-wetlands
in the region specitied. If a species does not occur in wetlands in any region, it is
not on the National List.

The hydrophytic vegetation criterion for wetland identification is met when more than

50 percent ot the dominant species at a given site are obligate, facultative wetland or
facultative species.

Page 2



Deviations

The three suspected wetland areas were renamed in the field. The Northwest Wetland
Area was divided into Area I and Area II. The Gravel Pit Wetland was designated Area
III. The Wetland Remnant was designated Area V. An area immediately south of the
gravel pit was designated Area IV. This area was added to the field investigation based on
visual observations. The study areas are shown on Figure 1.

Summary of Results

Sampling tube cores were used to examine the soil ¥rofile for hydric soils and wetland
hydrology. A total of thirty-nine sites were chosen for soil sampling, representing the
various conditions on the site. The vegetation was sampled at these 39 sites. Some of the
plant species were not identified in the field but were collected , tagged, and identified off-
site. Field work was conducted in late autumn, making identification difficult. The
locations for the 39 sites are shown on Figure 1.

The only area identified as a wetland was Area IV. All of the other locations were non-
wetland based on existing normal conditions or due to fill materials that were placed in
close proximity to open water.

Hydrophytic vegetation identified in these wetland areas included: Typha angustifolia
(Narrow-leaf Cattail-OBL), Carex sp. (Sedge sp.), Equisetum hyemale (Rough Horesetail-
FACW), Solidago gigantea (Giant (goldenrod-FACW), Salix sp. (Willow sp.), Aster novae-
angliae (New England Aster-FACW), and other Solidago sp. and Aster sp.

AK:llw

A/R/HIMCO/AB9
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TECHNICAL MEMORANDUM - NO 15

DATE: January 25, 1991

TO: Vanessa Harris - Site Manager

CC: - Marcia Kuehl - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Tom Puchalski
Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-514J
Donohue Project No. 20026.024
Himco Dump RI/FS

WETLAND SOIL SAMPLING
Introduction

Sixteen soil samples were collected from three suspected wetland areas at the Himco
Dump Site on October 21, 22, 23, and November 7, 1990; six from the Northwest Wetland
Area, four from the Wetland Remnant, and six from the Gravel Pit Wetland Area
(Figure 1). These soil samples were collected to investigate for possible soil contamination
associated within these possible wetland areas. Sampling locations were selected to include
what were suspected to be areas of most likely contamination. These areas included
suspected wetland areas receiving drainage from the landfill cover as determined by aerial
photography and field observations, and areas of apparent stressed vegetation. Soil
samples were composited at each location from 0 to 18 inches or shallower where the auger
met with refusal. Wetland soil sampling for chemical analysis was performed by Eric
Slusser and Tom Puchalski of Donohue & Associates, Inc.

Methods

Section 4.6.4 of the Final Field Sampling Plan. Himco Dump RI/FS, Elkhart, Indiana,
describes the wetlands soil sampling procedures. A hand auger was used to collect the
sample at each location. After gathering soil to the required 18-inch depth, grab samples
were retrieved from the sample bowl and put in 4-oz. glass jars for volatile analysis. These
jars were filled with no head space remaining. The remaining soil was classified (USCS),
the color identified using a Munsell Color Chart, and examined for obvious signs of
contamination. This information was recorded on a soils data form (Appendix A). A
stainless steel spoon was used to stir the remaining soil until a homogeneous mixture was
obtained. The mixture was divided into four equal size quadrants. Portions were taken
from each of the four quadrants to fill the remaining sample jars.



The hand auger, mixing spoon, and composite bowl were decontaminated between
sampling points using an alconox and tap water wash, a tap water rinse, an isopropanol
rinse, and two deionized or distilled water rinses. Isopropanol rinses were captured in a
5-gallon bucket and covered for eventual discharge into the on-site frac tank. A
photograph was taken of each wetland soil sampling location.

Deviations

The sixteen sampling locations were selected prior to the wetland assessment and
identification. Only one of the locations designated as a wetland sample (WS-#) was from
a wetland location. WS-07 was located near ST-14 (sampling tube-14) of the wetland
identification procedures. ST-14 met all three of the wetland criteria - hydric soil,
hydrology and hydrophytic vegetation.

A stainless steel hand auger was used to collect the soil sample rather than a sampling tube
as was described in the sampling plan. Besides being more labor intensive, a sampling tube
does not collect sufficient soil volume to fill the required sample jars. Several pushes of the
tubes would have been required at each sampling location. With the hand auger, sufficient
sample volume was collected with one run from 0 to 18 inches.

Summary of Results

Sixteen soil samples for chemical analysis were collected in susFected wetland areas.
Sample locations are provided in Figure 1. Wetland Soil Data forms are provided in
Appendix A. A summary of wetland soil sampling locations, suspected wetland area, and
materials encountered is provided in Appendix B.

TP:AK:ds

A/R/HIMCO/AB3
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SOILS DATA FORMS
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APPENDIX B

WETLAND SOIL SUSPECTED WETLAND

* Located outside of suspected wetland area

A/R/HIMCO/AB3

SAMPLE NUMBER AREA LOCATION SAMPLE CHARACTERISTICS
01 * Dark grey silty sand. Moss at
surface, roots to 3".
02 * Light grey silty sand
03 * Very dark grey silty sand.
Refusal at gravel layer (6"
below surface).
04 * Grey silty sand; H2S odor.
05 * Dark grey silty sand; H2S odor
(refusal at 20").
06 I Yellowish brown silty sand.
07 III Very dark grey silty sand.
Trace small shells; H2S odor.
08 III Very dark grey silty sand.
Trace small shells; H2S odor.
09 III Brown gravelly sand.
10 I brown fine grained sand.
11 III Brown mixed with very dark grey
silty sand H2S odor in grey areas.
12 1II Multi-colored gravel and fine sand.
13 \" Very dark greyish brown silty sand.
14 * Dark yellowish brown silty sand.
15 A% Very dark greyish brown silty sand.
16 \" Very dark greyish brown silty sand.



TECHNICAL MEMORANDUM NUMBER 16
DATE: May 1, 1991

TO: Vanessa Harris, Site Manager

CC: Marcia Kuehl! - RI Lead
Roman Gau - Project Manager
Mike Crosser - TSQAM

FROM: Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-514)
Donohue Project No. 20026.024
Himco Dump RI/FS

WATER LEVEL MEASUREMENTS
Introduction

Water level and well depth measurements were taken at the Himco Dump Site on
November 6, 1990, February 1, 1991 and February 2, 1991. Static water levels were
measured and recorded to determine groundwater flow directions and gradients at the site
(water table elevations map). Water level and well depth measurements were also taken
after installation of new wells, before and after well development and during scheduled
groundwater sampling. Information concerning those measurements may be found in the
respective technical memorandums. Water level and well depth measurements were
conducted by Rob Cannestra, Anya Kirykowicz and Tracey Koach of Donohue &
Associates, Inc. Well locations are shown in Figure 1.

Methods
Section 4.2.3.3 and Section 4.2.3.4 of the Final Field Sampling Plan, Himco Dump RI/FS,

Elkhart, Indiana, described water level, well depth measurements and decontamination
rocedures. The water level surface was measured using poppers and electronic water
evel indicators. Each well had a reference point on top of the PVC well casing, from

which water level measurements were taken. Measurements were noted to the nearest 0.01

feet. Each well was surveyed with respect to mean sea level elevation with an accuracy of

0.01 feet. Water level, well depth and staff gauge measurements were made within a

24-hour period.

The poppers and electric water level indicators were decontaminated between wells using
an Alconox soap and tap water wash, tap water rinse, isopropanol rinse and two deionized
or distilled water rinses. The isopropanol rinses were captured in a 5-gallon bucket and
covered for discharge into the on-site frac tank.
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FIGURE 1
SITE LOCATION MAP
(TECHNICAL MEMO)
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APPENDIX A
WATER LEVEL MEASUREMENT AND ELEVATIONS



Deviations

Distilled water rinses were used during decontamination procedures in addition to
deionized water.

Summary of Results

Water level measurement forms are attached in Appendix A.
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TECHNICAL MEMORANDUM - NO. 17

DATE: November 1, 1991
TO: Vanessa Harris, Site Manager
CC: Mansour Ghiasi, RI Lead

Roman Gau, Project Manager
Mike Crosser, TSQAM

FROM: Anya Kirykowicz

SUBJECT: EPA ARCS Region V Contract No. 68-W8-0093
EPA Work Assignment No. 17-51.4]
Himco Dump RI/FS
Donohue Project No. 20026.024

HEALTH AND SAFETY
Introduction

Donohue & Associates, Inc., conducted field work from October 1990 to January 1991 and
from September 1991 to October 1991 at the Himco Dump Superfund site in accordance
with the Final Field Sampling Plan, Himco DumE RI/FS. Elkhart, Indiana - 1990 and the
Addendum I. Phase II Work Plan, Himco Dump Remedial Investigation/ Feasibility Study
- August 1991, respectively. Personnel entering the site followed the protocols established
in the Health and Safety Plan, Himco Dump Remedial Investigation/Feasibility Stud

Elkhart, Indiana, Final July 1990 (HASP, 1990) and the Final Addendum I Health and

Safety Plan, Himco Dump Remedial Investigation/Feasibility Study, Phase II, Elkhart
Indiana - August 1991 (Addendum I, 1991).

Methods

As outlined in Section 1.0 of the HASP, 1990, the plan was prepared in accordance with the
ARCS V Program Health and Safety Guideline HAS-1 and the regulatory requirement of
29 CFR 1910.120, "Hazardous Waste Operations and Emergency Response." The HASP,
1990 was implemented during Phase I activities. The following tasks were completed
during Phase I: sediment and surface water sampling, trenching, soil boring/monitoring
well installation, soil sampling, staff gauge installation, waste mass gas sampling, wetland
identification, monitoring well development, slug tests, groundwater sampling, survey, and
geophysical survey.

During Phase II activities, the HASP, 1990 and Addendum I, 1991 were implemented.
Tasks completed during Phase II were: trenching, soil boring/monitoring well installation,
wetland de?ineation, soil sampling, groundwater sampling, leachate sampiing, sediment and
surface water sampling. Addendum I, 1991 addresses safe boating practices for the
collection of sediment and surface water samples.



Deviations

There were no deviations from the HASP, 1990 and the Addendum I, 1991, except for
reassignment of staff listed in the project organization.

Summary Results

The HASP, 1990 and Addendum I, 1991 were adhered to by staff from the following:
Donohue and Associates, Inc.; John Mathes & Associates; Life Systems, Inc.; Lang, Feeney
& Associates, Inc.; Engineering-Science, Inc.; STS Consultants, Ltd.; United States
Environmental Protection Agency; and the Indiana Department of Environmental
Management.
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